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PKEFATOBY NOTE. 



VAflHnroTOK, D. C.. Frtnuy, 1H7< 
To THs Beadbbb or thb "Anmu. or Bcrpw in o DnmTnr:" 

HAvma been c&Ued to the anperrision of a branch of the public 
service, the datJes of which are too engrosBing and respoiuible to 
allow of any diveition of attention or empli^ment, the nnder- 
Edgned is compelled to announce his withdrawal (at least for the 
present) firom the editorial charge and management of the '^An- 
nn^ of ScientlSc Diecorery." 

He has, however, the Batisfaction of knowing that Mb with- 
drawal is not to affect the continued pablication of Uie work ; and 
that, under the gnidtmce of the eminent sdentiflc gentlemaii 
whose name spears on the title-page of the present volnme, the 
sphere of nsefblness of the "Annual of Sdentific Discorery" 1b 
certain to be not only maintained, bnt greaUy enlarged. 

With no little personal regret at being thus compeUed to giro 
np a work which for more than fiiteen years has been followed u 
a labor of love, 

I am, most respectfally, 

DAVID A. WELLS, 
iii n. 8. CWmMnimcr qfBaieniu. 
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NOTES BY THE EDITOE, 

FBOGBESS OF BCIBNCli FOB THE TBABS ISfS AKD 1866. 



The years 1865 and 1866 have been uncommonly prolific in sot 
entifio discoTery, in almost every department of kntfwiedge. This 
has been mainly due to the activity of Associations for promoting 
the progress of special brandies of knowledge, which not only 
furnish important ftnd varied contributions to science, bnt consti- 
tute impartial tribunals for the determinadon of the T&lue of indi- 
vidual researches. Among these, the Koyal Society and British 
Association in England, the Academy of Sciences of France, and 
the American Association (this year successfnlly revived after an 
interval aS five years) and Uie Kati<K(«l Academy in this coontiy, 
stand prominent. 

Taking the departments of science In the order adopted in tliis 
work, the mechanic and useful oxta first claim attention. The 
successful laying of the new Atlantic telegrapli cable, and the 
picking up and utilizing the old cable, are tiie greatest engineer- 
ing achievements of the year 1866, and condnue to excite the io- 
terest of the scientific world. The completion of the Cliicago 
tunnel nnder Lake Michigan will doubtless ioaugurate a new era 
in subterranean modes of communication ; and the success of the 
third or centre-rail system over Mt. Cenia will probably ere long 
do away with the tedions and expensive plans of boring through 
mountain chuns both in Europe and this country. 

In marine and locomotive engineering the improvements ar« 
chiefly In the direction of economy of fuel by modifications of fur- 
naces and flues, and especially by the due supply of idr for com- 
plete combustion. Surface condensation increases in the estima- 
tion of the beat engineers, greatly increasing the economy of ma- 
rine engines. The use of superheated steam is yet in its infancy. 



UigitirB^yCoO^IC 



irons BT THI BDITOB. T 

but it ia to be hoped diat theoretaool feus on titk subject wSl soon 
be dissipated by saccessful experience. The use of petrolenm sa 
B fuel for BtetuD engines eeems to be approaching practical appli- 
cation. 

The subetitation of steel for iron in vaiions parts of locomotives, 
and for rails, has added greatij to tlte permanence of the m*> 
ehineiy, and diminished tiie wear and tear in a remai^ble d»< 
gree. The extenstve use of steel in ship-bailding, especially 
anee the Bessemer process haa come into Tog^e, has contributed 
much to the strength and e^^ of sea^ioing veesels, witii dimin- 
ished weight, and seeias likelj to restrict the composite system 
of wood and iron construction to those navigating smooth waters. 
The battle of the gnns frtrnu armoi^platea ia still waged with 
great vigor, and the victory just now appears to be on the side of 
the etael projectiles and chilled shot of Maj. Palliser and others ; 
bnt this will only give rise to improved machinery, a better selec- 
tion of material, and better processes of manufacture on the part 
of the atmor-plate makers. 

The new gunpowder of Capt. Sohultze, made &om wood, by a 
process simUar to that of making gun-cotton, bids fair to rival the 
old e^lodvQ for certain purposes. Ifitroglycerine and gun-paper 
have also been successfolly intn>daced, the former for blasting, 
and the latter for stnall arms. 

In respect to light, heat, chemical affinity, electrii^ty, and mag- 
netism, aniveraal attributes of matter in all its forms, it may be 
considered as proved that all these forces are so invariably coii- 
necled inter ae and with motion, as to be regarded as modifications 
of each other, and as resolving themselves objectively into mo- 
tion, and subjectively into that something which produces or 
resists motion, and which we call force. 

Recent researches go to show that magnetism is cosmical, and 
not merely terrestrial. One of the startling suggestions made by 
Mayer, as a consequence resulting £rom the dynamical theory of 
heat, is that, by the loss of the vi» vita occasioned by friction of 
the tidal waves, aa well as by their forming a drag upon the 
earth's rotary movement, the velocity of the earth's rotation mast 
be g^radually diminishing, and that thus, unless some undiscovered 
compensatory action exist, tliis rotation must ultimately cease, and 
changes hardJy calculable take place in the solar system. M. De- 
launaj and Mr. Airy consider that part of the acceleration of the 
moon's mean motion, not at present acooonted Xor by planetary 
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distoilMiiOM, Is dae to tlifl gradTul letmidatton of the esrib'a 



According to Mr. Grore, ia his IiuKignml Addreaato the Britieh 
Jkaaomaiion for 1866, from which ire quote largely, there are some 
olgectioiiB, thongfa not ituaperable, agsiaat the theot; of Mayer, 
ttutt the heat of the son ii CBOsed t>f Motion or peroussion of me- 
teoritea blling npon it ; but these oosmical bodiea have not been 
Mcertainod to impinge upon the son in a definite direction fh>m 
(heir gradually leBsenlng orbka. And M. Faye, who hasreoeDtly 
inTORtigBtod the proper motions of the son-vpots, hae pointed ost 
many objections to this theory, and attributes them to bodm gmt> 
eral action arising from the internal mass of the son. 

Assomlng Ihe nndnlatory theory to be true, and that light 
most lose something as light, io its piSsgress from distant luminous 
bodies, it becotnes an interesting question what becomes of ths 
enormous force of lig^t lost, and heat radiMed into space, which 
do not i^jparently return in the same forms. Force cannot be an< 
nihilated; its modes of nct^on in tliis esse are only changed. 
This is one of the most interesting problems of celestial dynamics, 
whidi we wait for some Newton to solve. 

The doctrine of the correlation of forces is steadily gluing 
ground. Many points of great praotioal importance are connected 
with this subject, as whether we can produce heat by the expen- 
ditnre of other forces than thoee looked up in our coal-beds and 
forests ; whether we can absorb and store up for future use, by 
chemical or medianioal means, the rays of the sun now wasted 
for human purposes in the desert and the tropice. 

The res^rches of Prof, Tyndall on radiaut heat, and the di9> 
coveries of Graham on the increased potential energy of atmos- 
pheric air when passed through films of caoutohono, it becoming 
richer In oxygen by losing half its nitrogen, are interesting as 
indications of means for storing up force. The m^^eto-olectrio 
machine of Mr. Wilde, and the electrical machine of Mr. Holn, 
show how mechanical may be advantageously converted into 
electrical force. The greatest practical ooaversSon of force is ex- 
emplified in the fact that the chemical action of a little salt water 
upon a few pieces of zinc, as shown in the Atlantic cable, has 
bound the two bemispheres together by electrical action. 

The remarkable results of spectrum analysis, from the labors of 
Kirchhoff, Bunsen, Huggins, and Miller, have thrown a flood of 
light upon the stractnre of the heavenly bodies. These conclo- 
sioos will be found under the head of <■ CelesUal Chemistry." 
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Hie old tiieories of geologies conmliaoiis and cntaoljanu hy 
irhioh the iaeqnaliliea of Hie earth'a anrfoce and the many breaks 
in die g6olo0ca.\ record were Explained, are now aapplukted by 
the modem Tier of Lyell and others, wUoh refers the ohaugea in 
the past to oanses similar to those noir in operatim. With Uila, 
sinee the researehea of Du-vin, has beoome ctmnected the que»- 
tlon, wltether, in A geological formation mmdstakaUy contfara- 
oos, the deferent diaracters of the fossils represent absolntelj. 
permanent TarietJes, or may be explained by gradual modifyli^ 
(Afuigea. It is quite posrible that many modifloations of size and 
form, reguded aa permanent, aad on which speeifle differences 
hAve been asaomed, may be due to changes in the conditions of 
exutenoe. The-' opponents of Darwin's theory have a strong 
point in Utefact tiiat, with the present knowledge of fossil forma, tha 
phyaioal breaks in the strata make it impossible to fairly trace the 
order of sncoession of (M'ganiBms ; but, notwithstanding the imper- 
fecijon of the geological record, the belief widely prev^la among 
geologists that the aucoeaaion of speoiea bears a definite relation 
to the saoceaston of strata. 

Since Sir John Herei^el, more than thir^ years ago, pnq»aed 
to ezplitin the oUmatal pertorbations on the earth's eoc&ce, with 
the attendant geologi«d phenomena, by changes in the eccen- 
tric^ of the earth's orbit, ooranical etadies have been more inti- 
mately sftaocdatad with geology. Ur. Croll has recently shown 
reason to believe that the climate in the frigid and temperate 
zones of the earth would depend on whether the winter of a given 
region occurred when the earth at Its period of greatest eccen- 
tricity was in aphelion or periheliom— if the former, the annual 
average of temperatare would be lower, — if the latter, it would 
be higher than when the eccentricity of the earth's orbit was less, 
or ^proached more nearly Xo a circle — he oalcolates the differ- 
ence in die amount of heat, in these two positions, as nineteen to 
twen^-sis. He thus explains the glacial, oorboniferooa or hot, 
and the normal or teo^erate periods, which we observe in geo- 
logical records ; he esiamates that it is certainly not less, and 
probably taudi more, thui one hondred thousand years slnoe the 
laat facial epoch. 

The progress of physiolc^ during the last two years has been 
great, principally owing to mioroacopioal and chemical iavestig»- 
tjona. The discovery of development by cells, evincing a simple, 
nnilbrm law, underlying oad woridng out the verydifferootfoniM 
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sod rtr nc to ret of vegetablm and sitlntal W^ nwtked « aew en in 
phjilolo^c&l aolence. Sayi ProT. Hoxley, "Sarelj the knoiTl- 
edge that the toagh oak plaok, the blade cf graae, the lion's oUw, 
the oontracting mnscle, and the thinking brain, all emanate from 
rimpls forau which, m br as tre can tell, are perfectly alike, — 
and fluther, that the entire plant or animal also amanatea fhiin » 
idngle fonn or eell which is tmdiitiDgniidutble tnm the rndfanenlg 
of its several parte, is as full of interest, and as Bnggestive of hi^ 
dionght as any one of the fragments of knowledge wiiieh man 
has wraAedont for himself in the whole range of physical «4ence; 
and what bett«r exercise can tbere be than teaching the opwalicm 
(tftiie great law of nniformUyr" 

Organic chemlsby has aooamnlated a Tast array of faota whldi 
its professors are bringing to bear upon some of the inost Impop- 
tant qnesdons ta physiology, and their habits of investigatJMi and 
knowledge of the natore of the fonses adaug within the tiody have 
made them ampires in many of the sanitary and evrai medical 
qnestlonB of the day. Bnch is the rapid adraDoe of the ofaemical 
knowledge of common things, that physicians mnst be chemists to 
Out degree as to be able to answer qneitiona orisliig regarding 
the air, water, food, dtlnk, and medicine which, b^ means of 
forces that exist in them, act upon the forces within the bomaa 
body, and give rise to the phenomena of health and disease. 
From the researches of Tioabe, Playfiur, E. Smith, Fick and 
WisUcenns, Frankland, and olhers, we know that the amount of 
labor whieh a man has nndergone in twen^-fonr hoars may be 
qtproximately arrived at by an examination of the chemical 
changes which have token place in his body ; " changed forms in 
matter indicating the anterior exercise of dynamical force." All 
will admit that mnscDlar action is produced at the expense of 
chemical changes, but until recently it was generally believed 
that mascniar power is derived from the oxidation of albuminous 
or nitrogenous substanoes ; bntmore resent researches, detailed 
in the text, show that the latter is only an accompaniment and 
not the cause of the former, and that muscular force is supplied 
by the oxidation of carbon and hydrogen compounds. Messrs. 
Fick and Wislicenns, from their experiments in ascending the 
Faulhom, stat« that " so far from the oxidation of albuminoas 
snbstances being the only source of muscular power, the sub- 
stances by the burning of which force is generated in the muscles 
an not the aJbiuniiwiu oonstitttenla of those tissues, but non- 
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n U ro g BnoOT mbitMiees, cither fitts or hydrates of earbon, and thst 
tiia bnming of aUmmen ia not in aaj yitj oonoemed in ths pn>- 
dn<^oii of mnacolar power." 

The tlieorj of Deh-wid, tiiat Bpeoies are not rigidly limited, and 
have not been crastod i^ varioiis times complete and nnctaiuige- 
abte, bnt hxve been gradoally and indefiuitelj varied, from exter- 
nal tdTOOKUtuioes, from natm^ eflbitB to accommodate tbem- 
B^Tes to smronndiiig changes, and from the necessitj of jieldiag 
to force in the stniggle for exiatoioe, lias continaaUy gained 
ground, and mm numben Mmrag it* adTOcatee many of tlie £rrt 
BatnralistB <^ Europe and this counliy. Xlie opponeals of this 
liieory have their strong points in accommodating definitions of a 
«pe«neB, the phenomena of bylwidity, and the non-acoDirenoe of 
these changes before oar eyes. If qiedes were created as we 
now see Uiem, the more ws subdivide thmi by extended obeer- 
Tatioii tlie more we increase the number of the supposed cre»- 
tlotis I and yet we have no weU auihentioated inetance of a new 
«reati<», and in no other operations of nature eudi a want of con- 
tinuily, snoh a perpetually recurring creative miracle. The ten- 
dency seems to be to the belief that there are no such natnr^ 
divisions as epe^a, genera, families, eto., but that they are merely 
oonvenient terms for subdivisions, having a permanence wltioh 
may outlive mai^ generations of man, and yet which sfe not ab- 
solutely fixed. Such is the length of geologioal periods now 
odmit^ted, tltat the phenomena of hybridity may be legitimately 
explained ott the theory of Uie contjnuity of succession ; the infa- 
cnndily may just as well be due to physical differences arising 
from hmg-coutintied variatiotu as to ^ oilginal organic constitu- 
tion ; indeed, the acknowledged degrees of hybridity are beat 
exjduned on Darwin's theory. Darwin iasists upon time for the 
changes by natural selection ; and no one will pretend, at the pres- 
ent day, to date back the earth's history only a fewUioaaand yeais. 
Geology teaehes that hundreds of thousands of yeara do not Uxait 
the period of the ^ulh'a existence as ui abode for living orgao- 
isms. In the early days of geologioal science, the naioerous gaps 
in the record of fossil forms would have been a strong argument 
against the theory of Darwin ; cerbun specfes seemed to become 
extinct and new ones to appear witiiout connecting links ; but, aa 
page after page of this geological record has been discovered, the 
gaps become less numerous and less abrupt, and the iutormediate 
f(^ns wre gradually being added to iorm the QOBtinitoM eeoub 
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The more Um gvps betwwn qpedea are filled np b; tee diBoareir 
of intermediate vaiietiee, the stronger beoomes the argameat for 
tmumatation, and the weaker that for suooessive oreations ; be- 
oanae the former view then becomes more and more consiatent ' 
with experience, and the latt«r more and more inconsiateat with 
IL The iQTestlgstJonfi of Mr. Bates on the butterflies of the Am- 
HCHi region, of Mr. W^Uaoe on those of the Malaj Archipelago, 
of Mr. B. 1). Walsh on the effect of food in ijuieots,— Sir John 
Lnbbock's diving hymenopterous insect ; the diaoovery of KoEoiw 
at a period inconceirabl; antecedent to the pre-snpposed intio- 
daction of life upon the globe ; Uie published opinions of JJe Cait- 
dolle and Hooker, in botany ; the phsses of resemblance to infe- 
rior orders which the embryo goes through in its derelopmeot; 
tlte metamorphosis of plants, aud the occurrence of rudimontaiy 
and useless organs, — all supply sttvng evidence in favor of the 
derivative hypothesis. The present more quiet and uniform rate 
of phyrical changes would Involve a greater degree of fixity in 
living forma tlian in the earlier periods of rapid transition. It 
mnst also be remembered that only a very email portion of the 
extinct forms have been preserved as fossils; were the seriee 
ootuplete, the question would be solved, and, in the opinion of 
many good judges, most likely in fkvor of the derivative hypoth- 
esis. The opponents of contiuuity lay aJl stress upon the lost linki 
of the palffiontological chain, and none upon the few existing and 
altogether exceptional ones; and the worst of it is, that the 
chance of filling np the missing links, &om the operation of de- 
structive causes, is very small. 

The controversy of MM. fasteur and Fouohet on spontaneous 
generation had ended in the general belief that the latter was in 
error, but more recent experiments of Mr. Child again opened the 
question ; the weight of opinion, however, continues to be against 
the theory of spontaueoua generation, or, if heterogeny obtains 
at all, that it la confined to the most simple structures, such aa 
vibrios and Itaoteria, the more highly-developed and progressive 
forms being generated by reproduction. 

Meteorites are now acknowledged to be cosmioal bodies mov- 
ing in the interplanetary spaces by gravitalion around the snn, 
and some perhaps around the planets, showing that the universe 
has not the empty spaces formerly attributed to it, but is studded 
with smatler planets between the larger and more visible masses. 
Such as have fallen upon the eaith give on analysis metals and 
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oxides slndlErbi those whtch belong to our own planst. H. Han- 
brte, before the French Academy, hu giren the chemki^ and 
nunenilogioa] characterB of meteoriteB, and finds that their rinn 
Qarity to terreBtrial rooks increoeea as we penetrate into the onut 
of the eaiHi, and that someofoaTdcep«eated minerals, as oUrine, 
Beifpenline, etc., are almost identical with meteoric conatitaents. 
When we ecwtdder that the exterior of the earth is oxidated to a 
eonaiderable extent, there is no cause for wonder tliat Its deox- 
idated interior shonld powess a higher spedfio gravity than the 

Hie astendds and planets now number nfnety4wo, and probfr 
Uy the next haif centnry will demonstrate tiiat the now seeming- 
ly vacant interplanetuy Bpsces are occupied b; many others of 
^eae bodies, « 

Oar own Batellite has been the sabject of ri^d scmlany, yet the 
qnestion whether the moon poaaesses any atmosphere cannot be 
regarded as solved ; if there be any, it most be exceedingly 
small in qnantity and highly attennated. It is believed that there 
Is not oxygen enough in the moon to oxidate the metals of wfaloh 
it is composed, and that the sarfitce whidi we see is metallic, or 
nearly so. U. Chaoomao's recent observatjons lead hhn to the 
belief that many of the lunar craters were the result of a ringla 
ezplodoD, which raised the eorface as a babble, and deposited the 
djfrrit aronnd the orifloe of eruption. The lunar emplions evi- 
dently did not take place at one period only, as in many parU ono 
nrater is seen encroa^dilng <mi and displacing others. 

It is to be hoped that the achromatic telescope will ore long bo 
fteed fjrom lis old and great defect, " the inaccuracy of definition, 
arising from whfd was termed the irrationality of the spectmm, ot 
the jnoommeiisaratA divisioiis of the spectra, formed by fiint and 
crown glass." 

The improvements of Hi. Alvan Glatk; of Cambridge, Mass., 
In tbe construction and local correction of lenses for the telescope, 
for which the Rumford Medal has recently been awarded by tiifl 
American Academy, mark a new era in astronomical observation. 

Beoent discoveries in paleontology prove that man existed on 
this earth at a period for anterior to that commonly assigned to 
him. The chipped flints of the earliest races show that their con- 
dition was not that of civilization ; to these rude implements suo- 
oeeded more carefully shaped and polished stone weapons, then 
ImiuEe was used, and, the last, before the historic period, iron. 



UigitirB^yCoO^IC 



xu Mom BT lax ■dikhu 

CiviUzMtioa, eren to the extent of that of die EgyptiMU and the 
Ceatrftl Americtuu, mntt hnre been, of very dow growth ; ee in- 
TentitHi is Boid to march with a geometrical progreuion, the euft- 
ett itepe niBBt have been exceedingly alow. 

Time is the great element, both in the development of vegetft- 
ble and animal life, and also In the progress of man troat 
barbarism to civilization ; and tliis most be a primary idea in the 
consideration of the theory of Darwin. In this relation we will 
oonolnde by qooting from the Inaognrsl Address of Ur.. Grore, 
before alluded to. "The prejndioea of education, and aasocia- 
ttons with the past, are against this (Darwin's theory of the origin 
ot apecles by natural selection, etc.), as against all new views; 
and while, on the one hand, a theory is not to be accepted be- 
eanse It is new and primA fade plausible, still, to this assembly, I 
need not say tiiat its running counter to existing opinions is oot 
necessarily a reason for its rejection ; the omu pnibandi should 
rest on those who advance a new view, but the degree of proof 
must diSer with the nature of the sid)}eot. The fur question is. 
Does the newly-proposed view remove more difflcnlties, require 
fewer asaumptioDs, and present more <xinsistenoy with observed 
facts, than that which it seeks to supersede P If so, the philoso- 
pher will adopt it, and the world will follow the philoso[dier — 
after many days." He is strongly in fkvor of the new theory, die- 
believing in per joUum or sudden creations, and maintains that 
oontiunlty is a law of nature, the true expression of tiie action nS 
Almig^^ Power, and that we should ceaae to look for special in- 
terventions of tite creative act — " we should endeavor from Qm 
relics to evoke their history, and, when we find a gap, not try to 
bridge it over by a miracle." 



The readers of the "Annual of Scientific Discovery" will be 
gratified to possess the fine Portrait of Hon. DArro A. Wells, 
. tJ. S. Commissioner of Revenue, and late editor of this woriE, 
presented in the present volume. 
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MECHANICS AND USEFUL ARTS. 



ATLASTIC TEIJajRAFH. 

The greatest achievement, in » sdentdfic point of view, vrhidt 
has occurred during the present year, ia the saccessful laying of 
tiie AtJantio Telegraph Cable, ftom Valentia, on the ooast of Ire- 
land, 2,000 miles across tlie bed of the Atlantic Ocean, to Heart'! 
Content, Newfoundlajid, electrically uniting Europe and Americ», 
This is not only a marked epoch in the progress of science, and a 
trinmph over physical obstacles deemed insurmountable, but it is 
an erent of great international interest, and an inestimable cent- 
mercnal hoop — reflecting honor alike upon the diill of the me- 
chaiiic, the science of the physicist, the intelligence of OkO le*- 
man , and the liberality of tbe merchant. 

Foremost among the names of those who have contribnted to 
thia snccesefol result, ia onr countryman, Cyrus W. Field, who 
for nearly thirteen years has labored, through good and evil r«- 

Krt, with indomitable energy, not resting till £ia cherished idea 
d become a reality. 
From his remarks on VBrions occa^ns, and from soientifio 

Journals of England and this country, tJae following account of 
le Atlantic Telegraph is condensed by the Editor, 
Mr. Field, at a banquet given in his honor at New York, Nor. 
15, 1866, gave a brief history of thia great undertaking, repoited 
in the "New York Times" of Nov. 16ch, from which the fol- 
lowing are extracts. Says Mr. Field : — 

" It is nearly thirteen years atnoe half a dozen gentlemen of 
fins citymet at myhouse for fonr successive evenings, and. around 
a table covered with maps and charts, and plans and estimates, 
cmisidered a project to extend a line of telegraph from Nova 
Sootis to St. Johns, in Newfoundluid, tiience to be carried across 
3 IS 
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fbo ocean. It wh easy to dnw a line from ono point to the 
other — makiaf no account of tbe forests »iid monntains and 
swampa and nven and gulis, that lay In our way. Not one of 
na iuM ever seen the oountnr, or had any idea of the obstacles 
to be overcome. We thought we could^uild the lioe in a few 
months. It took two years and a half. The arduous and costly 
work was accomptishea. A road was cut throuf^h 400 miles of 
wilderness, and aftw two attempla in 1866 and 1656, a cable, pro- 
cnced in England, was laid across the Gulf of St. Lawrence. 
Yet we never asked for help outside our own little circle. In- 
deed, I fear we should not have got it if we had — for few had 
any &ith in our scheme. Every doUar came out of our own 
pocketa. Yet t am proad to say no man drew back. No man 
proved a deserter ; those who came first into the work have stood 
by it to the end. Of those six men, four are here to-night — Mr. 
Feter Cooper, Moses Taylor, Marshall O. Roberts, ana myself. 
My brother Dudley is in Europe, and Mr. Chandler Whita died 
in 1866, and his place was s^plied by Mr. Wilson G. Hunt, who 
is also here, Mr. Robert W. Lowber was our Secretary. To 
these gentlemen, as my first associates, it is but just that I shonld 
pay my first acknowledgments. 

"From this statement yoa perceive that in the beginning this 
Tas wholly an American enterprise. It was begun, and for two 
yearsand a half was oan-ied on, solely by American capital. Our 
brethren across the sea did not even know what wv were doing 
away in the forests of Newfoundland. Our little company raised 
and expended over a million and a qnorter of dollars before aa 
Engli^man paid a single pound sterling. Our only support out- 
side was in the liberal character and steady friendship of the Gov- 
ernment of Newfoundland, for which we were greatly indebted 
to Mr. B. M. Archibald, ^eu Attomey-Gener^ of that colony, 
and now British Consul in New York. And in preparing for aa 
ocean cable, the first soundings across the Atlantic were made by 
American officers in American shim. Our scientific men had . 
taken great interest in the subject. The U- S. ship * Dolphin,' dia- 
coverM the telegraphic plateau as early as 1853; and the C S. 
ship 'Arctic ' sounded across from Newfoundland to Ireland in 1866, 
a year before H. M.'s ship ' Cyclops,' under oommand of Captain . 
Dayman, went over the same course. This I state, not to take 
aught tVom the jnst praise of England, but simply to vindicate the 
truth of history. 

" It was not till 1866 — ten yeare ago — that the enterprise had 
any existence in England. In that summer I went to London, 
and there, with Mr. John W. Brett, Mr. Ghules Bright, and Dr. 
Whitehouse, organized the Atlantic Telegraph Company, Sci- 
ence had begun to contemplate the necessity of such an enter- 
prise ; and Ute great Faraday cheered us with his lofW endin- 
tiasm. Then for the first time was enlisted the support of English 
eapitalists ; and then the British Govermneot b^on that generous 
course which it has continued ever sioce — oaring us ships to 
complete soundings across the Atlantic, and to assist inlaying the 
cable, and an annual subsidy for the traasmiaskin of messages. 
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The expedition of 1857, and the two expedttioni of 18SS, wsra 

joint enterprises, in which the ' Niiigara ' and ' Siisqaehanna 'took 
part with the 'Agamemnon,' the 'Leopard, 'the 'Gorgon,' and the 
•Valorous'; anifthe officeraof both navies worked with generous 
rivalry for the same great object. The capital of lie Attando 
TeJograph Company (£350,0001 — except one-quartor; which was 
taken by myself — waa subscribed whoUy in Great Britain . The 
directors were almost alt Snglish bankers and merciianta, though 
among them was one gentleman whom we are proud to call an 
American — Mr. George Peabody — a name honored in two codd- 
triea, since he has showered his princely benefactions upon both. 
"With the history of the expeaition of 1857-8 yon are familiar. 
On the third trial wc gained a brief succesa. The cable was laid, 
and for four weeks it worked, — though never very brilliantly, — 
• never giving forth such rapid and distinct flashes as the cables of 

"It spoke, though only in broken sectencps. Bnt while it lasted 
no less than 400 messages were sent across the Atlantic. You all 
remember the enthusiasm which it excited. It was a new thing 
under the sun, and for a few weeks the pnblio went wild over it. 
Of course, when it stopped, the reaction was very great. People 
grew dumb and suspicions. Some thought it was fll a hoax ; and 
many were quite sure that it never worked at all. That kind of 
odium we have had to endure for eight years, till now, I trust, we 
have at last silenced the unbelievers. '' 

" After the failure of 1858 came our darkest days. When a thin^ 
is dead, it is hard to galvanize it into life. It is more difficult to 
revive an old enterprise than to start a new one. The freslmesa 
and novelty are gone, and the feeling of disappointment dW>ui^ 
ages further effort. 

"Other causeadelayedanew attempt. This country had becoms 
involved in a tremendous war; and while the nation was strag- 
gling for life, it had no time to spend in foreign enterprises. 

" But in England the project was still kept alive, fee Atlantic 
Telegraph Companv kept up its organization. It had a noble 
body of directors, wno had fairh in the enterprise, and looked be< 
yond Its present low estate to ultimate success. I cannot name 
them all, but I must speak of onr ChMrman, — the Right Hon. 
James Stuart Wortley, — a gentleman who did not join us in the 
hour of victory, but in what seemed the hour of despair, after the 
failure of 1858, and who has been a steady support through all 
these yeara. 

"-AU this time the science of submarine t«legn>phy was making 
progress. The British Government appointed a commission to 
investigate the whole subject. It was composed of eminent scien- 
tiflc men and practical, en^neers — Gallon, Wheatstone. Fair- 
baim. Bidder, Varley, and Latimer, and Edwin Clark — witfi the 
Secretary of the Company, Mr, Saward — names to be held in 
honor in connection with tliis enteiprise, along with those of other 
English en^neers, such as Stephenson, and Brunei, and Whit^ 
wor^, and Tenn, and Lloyd, and Joshua Field, who gave time 
and Utou'ght and labor freely to this enterprise, refosing aU con^ 
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peoMtloii. This oommluion sat for noarly twojwn, Knd epenk 
many thonsands of pounds fn experiments. The result wm a 
clear conriction in every mind that it wob possible to lay a tele- 
graph across the Atlantic. Science was also being all the while 
applied to practice. Submariiie cables were laid in different seaa 
— m the Mediterranenn, In the Red Sea, had in the Persian Golf. 
" When the scientific and engineering problems were solved, 
ire took heart a|;ain, and began to prepare for a fVesh attempt. 
This was in 1863. In this countrr — though the war was still rag^ 
^g — Iwent from city to city, holding meetings and trying to 
ntbe capital, but with poor success. Men came and listened, and 
aaid ■ it was all veiy fine,' and ' hoped I would sncceed,' bat ^d 
nothing. In one of the citiea they gave me a large meeting, uid 
paaseosome beantifiil resolutions, and appointed a committee of 
' solid men ' to canvass the city, but I did not get a solitary mb- 
Bcriberl In this city I did betler, though money came by d>e * 
hardest. By personal solicitations, encouraged by good friends, I 
BUcoeeded in raising £70,000. Since not many had faitii, I must pr»- 
sent one exampleto the contrary, though it wasnottillayeU' later. 
When almost all deemed it a hopeless scheme, one gentleman 
came to me and purchased stoclc of the Atlantic Telegraph Com* 
pany to the amonnt of $100,000. That was Mr. LoringAndrews, 
vbo is here this evening to see his faith rewarded. But at the 
time I speak of, tt was plain that our mtun hope must be in En^ 
land, and I went to London. There, too, it dragged heavily. 
There was a profound discouragement. Many had lost before, 
and were not willing to throw more money into the sea. We 
needed £600,000, and with our utmost efforts we had nused less 
than half, and there the enterprise stood in a dead lock. It waa 
plain that we must have help from some new quarter. I looked 
around to find a man who had broad shoulders, and could carry a 
heavy load, and who would be a giant in the cause. It was at 
this time I was introduced to a gentleman, whom I would hold 
up to the American public as a specimen of a great-hearted Eng- 
lishman, Mr. Thomas Braaaey. I went to see him, though wiui 
fear and trembling. He received me kindly, but put me Uirough 
Buch an examination as I never hod before. I thought I was 
in the witnesa-boa:. He asked every possible question, but my 
answers satisfied him, and he ended by saying it was an enteiprisa 
which ought to be carried out, and that he would be one of ten 
men to furnish the money to do it. This was a pledge of £60,000 
sterling! Encouraged by this noble offer, I looked around to 
find another such man, though it was almost like trying to find 
two Wellingtons. But he no* found in Mr. John Pender, of 
Manchester, I went to his office one day in London, and we 
walked together to the House of Commons, and before we go* 
there he said he would take an eqoal share with Mr. Brasse^. 

"The action of these two gentlemen was a turning-point in the 
history of our enterprise ; for it led shortly after to a anion of thft 
well-known firm of Glass, Elliot & Co. with the Gutta Percha 
Company, making of the two one gi-and ooncem known as 'ITw 
Xelegn^h Construction and Maintenance Company,' which in- 
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einded not oolj Mr. Brassey and Mr. Fender, but o&bt men of 
great wealth, sach aa Mr. George Elliot, aad Mr. Barclay of Loo- 
don, and Mr. Henry Bewley of Dublin, and which, tlius I'ein- 
forced with immense capital, took up the whole enterprise in its 
etnmg anus. We needed, I have aaid, £GOb,OOD, and with all- 
our efforts in Enghtnd and America we raised onl; £285,000. 
Titia new company now came forward, and offered to take the 
whole retnaoning J^15,000, besides £100,000 of the bonds, and to 
make its own profits contm^ent on sncoesa. Mr. Bichurd A. 
Glass wa« made Managing Director, and gave energy and vigor 
to all its departments, being admirably seconded by the Secrebuj, 
Ur. Shuter. 

'* A few days after half a dozen gentlemen joined toesther and 
bought the ' Great Eastern,' to lay the cable ; and at the head of 
■ tiiis company was placed Mr. Daniel Gooch, a member of Parlia- 
ment, and Chairman of the Great Western Railway, who was wilh 
us in both the expeditions which followed. 

" The good fortune ^vhich favored ns in our ship favored ns also 
in our commander. Many of yoa know Capt. Anaersou, who was 
for years in the Cunard line. How well he did his part in two' 
expeditions the result has proved. 

" Thns organised, the work of making a new Atlantic cable was 
begun. The core was prepared with infinite care, under the able 
superintendence of Mr. Cuatterton and Mr. Willonghby Sqoith, 
and the whole was completed in about eight months. As fast as 
Rsdy, it was taken on board the 'Great Eastern' and coiled in 
three enormous tanlcs, and on the 15th of July, 1865, the ship 
started on her memorable voyage. 

*'I will not stop totell the story of that expedition. For a week 
All went well; we had paid out 1,200 miles of cable, and had 
<Mily 600 miles further to go, when, hauling in the cable to remedy 
a fitult, it parted and went to the bottom. That day I can never 
forget — how men paced the deck in despair, looking out on the 
broad sea that had swallowed up their hopes ; and then how the 
brave Canning for nine days and nights dragged the bottom of 



the ocean for our lost treasure, and, though he grappled it three 
times, failed to bring it to the surface. The story of that expe- 
diti<ui, as written by Dr. Russell, who was on board the ' Great 
Eastern,' is one of the most marveUous chapters in the whole his- 
tory of modern enterprise. We returned to England defeated, 
yet full of resolution to begin the battle anew. Measures were 
at once taken to make a second cable, and fit out a new.expedi- 
tion ; and with that assurance I came home last autumn. 

"In Deoember I went back again, when lo, all our hopes hod 
nmk to nolliing. The Attorney-General of England baa given 
his written opinion that we had no legal right, without a special 
act of Farliament (which could not bo obtained under a year), to 
iaaae the new 12 per cent, shares, on which we relied to raise onr 
capital. This was a tei-rible blow. Tlie works were at once 
■topped, and the money which had been paid in returned to the 
Bttbscnbers. Such was the state of things only ten months ago. 
1 reached London on the 21th of Deoember, and the next day was 
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not ft 'merry Christmu* to me. But U was an inexpressible 
comfort to hftve tbe connsel of such men as Sir Daniel Goo{^ and 
Sir Richard A. Glass ; and to hear stoatheorted Mr. Brassev tell 
MS to go ahead, and, if need were, he would put down £60,000 
moref It wag finallj concluded that the beat course was to 
or^oiie a new company, which should assume the work, and so 
originated the Anglo'Americiui Telegraph Company. It was 
formed by ten gentlemen who met around a table in iJondon, and 
put down £10,000 apiece. The great Telegraph Construction 
and Maintenance Company, .undaunted by the fidlure of last 
year, answered us with a subscription of £100,000. Soon after 
the books were opened to the public, through tiie banUng-honse 
of J. S. Morgan & Co., and in fonrtoen days we had raised tilie 
whole £600,000. Then the work beesa agun, and went on with 
speed. Never was greater energy infused into any enterprise. 
It was only the Ist day of March that the new company WM 
formed, and was registered as a compac^ tike next day ; and yet 
such was the vigor and dispatch that in ore months from that day 
the cable had Seen manufactured, aliloped on tbe ' Great East- 
ern,' stretched across the Atlantic, ana was sending mecsagea, 
literally swiit as lightning, from continent to continent. 

" Tet this was not a ' lucky hit '-—a fine mn across the ocean in 
calm weather. It was the worst weatiet I ever knew at that 
season of the year. We had fogs and storms almost the wliole 
way. Our succesH naa the result of the highest science com- 
bined witii practical experience. Everything was perfectly or- 
ganized, to the minutest detail. Wc ha<l on board an admirable 
staff of officers ; such men aa Hatpin and Beckwith ; and e ngineers 
long used to tiiia busineas, such as Canning, and Clifford, and 
Temple; and electricians, such'as Prof. Thomson, of Glasgow, 
and Willoughby Smith, and Laws; white Mr. C. F. Tarley, oar 
companion of the year before, who stands among tlie first in 
knowledge, in practical sldtl, remained with Sir Richard Glass at 
Talentia, to keep wateh at that end of the line ; and Mr. Latimer 
Clark, who was to teat the cable when done. Of these gentleman. 
Prof. Thomaon, as one of the earliest and most eminent electri- 
cians of England, has received the diatinction of kni^thood. 
England honors herself when she thus pays honor to science; and 
it IS fit that the government which honored chemisb^ in Sir 
Humphry Davy, should honor electrical soienoe in Sir WilMam 
Thomson. 

" But onr work was not over. After landing the cable safely at 
Kewfonndland, we had another task — to retuni to mid-ocean Mid 
recover tiiat lost in the expedition of last year. This achievement 
has perhaps excited more surprise than Qie other. Many even 
now * don't understand it,' and every day I am asked ' now it 
was done ? ' Well, it does seem rather dimcult to fish for a jewel 
at the bottom of the ocean, two and a half miles deep. But it is 
not so very difficult — when you know how. You may be Bitre 
we did not go a-fishing at random, nor was our success mere 
' luck ; ' it was the triumph of the hi^iest naulioal and engiueer- 
ing skill. We had four ships, and on board of them some of tb» 
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bert oeameti in Englutd, men who knew tli« ooeau u k hnntsr 
knowa every trail in the forest. 

" There waa Capt. Mtuiorty, who wrs in the ' A^^emnoD ' in 
1857-8. Be was in the ' Great Eaetem ' last year, and saw the 
eaUe when it broke ; and he and Capt. Anderson at once took 
their obsen-ations eo exact that the^ could go right to the spot. 
After findiog it, they marked the line of the cable by a row ot 
bnoya ; for fogs would come down, and shut oat sun and stars, so 
jhat no man could take an observatioa. These baoys were 
anchored a few miles apart. They were numbered, and each had 
a fiag-ataff on it, eo that it could be seen by day ; and a laotem 
by night. Thus having taken our bearings, we stood off three or 
t^ur miles, so as to come broadside on, and then casting over the 
grajmel, driited slowly down opon it, dragging the bottom of the 
ocean as we went. At first it was a little awkward to fish in such 
deep water, but our men got used to it, and soon could cast 
a grajpnel almost as straizht as an old whaler.throwB a harpoon. 
Our nshing-iine was of formidable size. It was made of rope, 
twisted with wires i^ steel, so as to bear a strain of S9 tons. It 
took about two hours for the grapnel to reach bottom, but w« 
could tell when it struck. I often went to the bow, and sat on the 
rope, and could feel by the quiver that the grapnel was dragging 
on the bottom two miles under us. But it was a very alow busi- 
ness. We had storms and calms and fogs and squalls. Still we 
wiH'ked on, day after da^. Once, on the 17th of August, we got 
the cable up, and had it m full sight for five minotea, a long, slimy 
monster, ftesh from the 'ooze of the ocean's bed, but onr men 
began to cheer so wildly that it seemed to be frightened, and sud< 
denly broke away, and went down into the sea. This accident 
kept us at work two weeks longer ; bat, finally, on the last night 
of Augast, we caught it. We had cast the grapnel thir^ times. It 
was a little before midnight on Friday night that we hooked the 
cable, and it was a little alter znidni^ht Sunday morning when we 
got it on board. What was the anxiety of those twenty-six hours 1 
The strain on every man's life was like the str^n on the cable 
haelf. When finally it aj^ared, it was midnight ; the lights of 
the ship, and in the boats around our bows, as they flashed In the 
Dices of the men, showed them eagwly watching for the cable to 
appear on the water. At length It was brought to the surface. 
Jul who wetre allowed to approach crowded forward to see it. 
Yet not a word was spoken ; only the voices of the officers in 
command were heard grving orders. All felt as if life and death 
hnng on the issue, it was only when it was brought over ^e 
bow and on to the deck that m^i dared to breathe. Even then 
they hardly believed their eyes. Some crept toward it to feel of 
it, to be sure it was there. Then we carried it along to the elec- 
Irieiaos' room, to see if our long SMight for treasure was alive or 
dead. A few minutes of suspense, and a flash told of the hght- 
aing current again set free. Then did the feeling long pent up 
bnrat forth. Some turned away their heads ana wept. Others 
broke into cheera, and the ciy ran ^m man to man, and waa 
heard down in tba angine-rooms, dMk b«low daok, and from thfl 
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boAti on the wftter, and the other ships, while nwkeU ligfated up 
the darkneBB of the sea. Tlien with thankful hearts we tnrnMl 
our faces again to the west. But sooa the wind rose, and for 
thirty-eix hours we were exposed to all the dangers of a storm on 
the Atlantic. Tet, in the veiy height and fury of the gale, as I sat 
in the electricians' room, a flash of light came up Irom the deep, 
which, having crosaed to Ireland, came back to me in nud-ocean, 
tellinc that those so dear to me, whom I had left on the banks of 
the IiudBon, were well, and foUowiag ua with their wishes ani 
their prayers. This was like a whisper of God from the ec8, bidr 
ding me keep heart and hope. The 'Gr«at Eastern 'bore herself 
proudly through the storm, as if she knew that the vital eotd 
which was to join two hemispheres hung at her stem ; and so, on 
Saturday, the 7th of September, we brought our seoond oable 
safely to the shore. 

" Haring thus aooomplished our work of buildingan ocean tel- 
egraph, we desire to make it useful to the public. To this end, it 
must be kept in perfect order, and all lines oounected with iL 
The very idea of an electric telegraph is, an instrument to send 
messages Instantaueoualy. Wbea a dispatch is eeut from New 
York to London, there must be no uncertainty about ite reaching 
its destination, and that promptly. This ws aim to secure. Our 
two cables do their part well. There are no way-stations between 
Ireland and Newfoundland where messages have to be repeated, 
and the lightning never lingers more than a seoond in the oottom 
of the sea. To those wIk> feared that they might be used up or 
wear out, I would saj, for their relief, tluit the old cable works » 
little better tiian the new one, but that is because it has been 
down longer, as time improves the quality of gutta peroha. 



worked with the smallest batt«iy power. When the first cable 
was laid in 1868, electricians tbougnt that to send a current 2,000 
miles, it must be almost like a stroke of lightning. But Giod was 
not in the earthquake, but in the still, small voice. The other 
da; Mr. Latimer Clark telegraphed from Ireland across the ocean 
and back again, with a battery formed in a lady's thimble I And 
now Mr. Collett writes me from Heart's Content: 'I have just 
sent my compliments to Dr. Gould, of Cambridge, who is at 
Valentia, with a battery composed of a gun-cap, with a strip of 
sine, excited b; a drop of water, the simple balk of a tear 1 ' A 
telegraph that will do that, we think nearly perfect. It bas never 
imled tor an hour or a minute. Yet there have been delays in 
receiving messages from Europe, but these have all been on the 
land lines or in the Gulf of St. Lawrence, and not on the sea 
cables. It was very painful to me, when we landed at Heart's 
Content, to find any interruption here ; tliat a message wliich 
came in a flash across the Atlantic should be delayed twenty-four 
hours in crossing 80 miles of water. But it was not my fault, 
Sly associates in the Newfoundland Company will bear me wiu 
ness, that I entreated Uicm a year ago to repair the cable In the 
Gulf of St. Lawrence, and to put our land Imes in perfect order. 
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espeditfofa before m&king; farther Urge oatl^y. We hare thera- 
fore had to work hard to restore our linea. But in two weeks our 
cable acrosd the Gulf of St. Lawrence waa t&kea ap and repaired. 
It was found to have b«en broken by an anchor in shallow wat«r, 
and, when spliced out, proved as perfect as when laid down tea 
years ago. Stnoe then a new one has been l^d, so tiutt we hare 
there two exoeUent cablea, 

" On land the task was more slow. Yon mnst remember that 
Newfoundland is a laree conntrj ; our Une across it is 400 milea 
long, and mns throQgh a wildemesg. In Cape Breton we have 
another of 140 miles. These lines were built twelve jeara ago, 
and we waited so long for an ocean telegraph that they have 
become old and rusty. On such long lines, unless closely watched, 
there must be sometimes a break. A few weeks ago, a storm 
swept over the island, the most terrific that had been known for 
twenty years, which strewed the coast with shipwrecks. This 
blew down tlH hne in many places, and caused an interrqption trf 
several da^s. B^^ was quickly^ repaired, and we are trying to 

Enard against sacn accidents again. For three months we have 
ad an armv of men at work, under our fkithfal and indefatlgablB 
Superintendent, Mr. A. M, Mackay, rebnilding the line, and now 
they report It nearly complete. On this we mnst rely for the 
next few months. But all winter long these men wiU be makinff 
tbeiraxes heardintheforesteofNewioundland, cuttingthousan^ 
of poles, and as soon as the spring opens will bolld an entinlj 
new line along the same route. With this double line complete, 
with frequent 8tati<»i-hoaBes, and faitliful sentinels to watch it, ws 
feel pretty secure. At Port Hood, in Nova Scotia, we connect 
with the Western Union Telegraph Company, which has engaged 
to keep as many lines as mayl>e necessary for European business. 
This we think will guard against failures here a^r. But to mako 
assurance doubly sure, we shall in the spring build still another ' 
line by a separate route, crossing over from Heart's Content to 
Placentia, which is about 100 miles, along a good road, where it 
can earily be kept in order. From Placentia a submarine cable 
will be laid across to the French island of St. Pierre, and thence 
to Sydney, in Cape Breton, where again we strike a ooach-road, 
)uid can mfuntoin our lines without difflcnlty. Thus we shall 
have three distinct linea, with which it is hardly possible that then 
ean be any delay. A message &om London to Xew York passes 
over foor- lines: from London to Valentia; from Talentia to 
Heart's Content ; &om there to Port Hood ; and from Fort Hood 
to New York. IC always takes a little time for an operator to 
read a message and prepare to send it. For this oUow five min- 
utes at each station ; that is enough, and I shall not be content 
till we have messages regularly fi-om London in twenty minutes. 
One hour is amjde (allowing ten minntes each aide for a boy (o 
oarry a dispatch) for a message to go from Wall Street to the 
Boyal Exchange, and to get an answer back again. This is what 
we aim to do. If for a few months there should be occasional 
delays, we wk only a little patieaoe, remembeiing that our 
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mnchlnen la new, and it takei time to get It well ofled and tqd- 
ning at mil speed. But after that, I trust we shall be able to 
tatietj all the demands of the jmblio. 

"A word about the tariff. Compliunt has been made that it was 
BO high as to be verj oppreesive. I beg all to remember, that it 
b on^ three months ana a half since the cable was laid. It waa 
laid at a great cost and a. great risk. Different companies had 
sank in their attempts 912,000,000. It was sdll an experiment, 
of which the result was doubtful. Tlus, too, might prove a costjj 
foilnre. Even if successful, we did not know how long it would 
work. Evil prophets In both couatrieB predicted that it would not 
last a month. If It did, we were not sure of having more than 
one cable, nor how much work that one conld do. Now these 
doubtfl are resolved. We have not only one cable but two, boti 
in working order; and we find, instead of five words a minute, 
we can send fifteen. Now we are free to reduce the tariff. Ao- 
cordinglf , it has been cut down one-half, and I hope in a few 
months we can bring it down to one-qoart«r. I am in favor of 
reducing it to the lowest point at which we wi do &e businees, 
keeping the lines working day and ni^t. And then, if the work 
grows upon us so enormously that we cannot do it, why, we most 
go to work and lay more cable." 

In addition to the precedina; remarks of Mr. Field, a few addi- 
tional details may well be added to complete the history. Four 
attempts were made to lay a cable across the Atlantic before sao- 
cess was atoned. In the first att«mpt, in 1857, the cable gars 
way owing to a strain being put on the paying-out machinery, by 
the sudden dip of the Irish t>ank, which the apparatus was neither 
strong enough nor flexible enough to withstand. The second 
attempt was made in 1858, when the ".Agamemnon" and the 
"Nia^ra" mot in mid-ocean, effected a splice, and steering in 
opposite directions ultimately laid the cable, which in a few 
weeks transmitted about 400 messages, and then failed. The 
att«mpts of 1865 and 1866 have been sufficiently described by Mr. 
Field. The great fact that a cable could be lafd between Europe 
and America, and that messages could be sent and received 
through Its length, was practically demonstrated in 1858; the 
Eailure of the cable of 186-5 was due to mechanical causes, evident 
enough and easily remedied, as the success of the cable of 1866 
(hUy shows. 

The cable of 1656 had for a conductor a copper strand of seven 
wires, six laid around one ; weight, 107 lbs. per nautical mile. 
The insulator was of gntta percha, laid on In three coverings: 
weight, 361 11». per nautical mile. The outer coat was composed 
of 18 strands of charcoal iron-wire, each strand made of seven 
wires, twisted six around one, laid equatSy around the core, which 
had previously been padded with a serving of tarred hemp. 
Breaking strain, three tons five ewt. ; capable of bearing its own 
weight in a trifle less than five miles depth of water. Length of 
cable, S,174 nautical miles ; diameter, flve-eighths of an iniA. 
In the cable of 1865, the conductor was a copper strand of seven 
wires, six laid around one ; weight, 300 lbs. per nautical mile ; 
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nnbedd«d in ChaUertwi's compomid. losnlAtion was effected 
with gutta percha and Uhatterton'H compound. Weirfjt, 400 Iba. 
per nautical mile. The outer coat was 10 wires drawn ftom 
Webster and Horsfall's homoKeneons iron, each wire surroande^ 
with tarred Manila rope, and the whole laid spirallT aroaad \he 
core, which had previously been padded with a semng of tarred 
jute yam. Breaking strain, seven tons, IS cwt. ; capable of 
bearing its own wei^t in 11 miles depth of water. Length c^ 
cable, 3,300 nantical miles ; diameter, one inch. 

The cable of 1866 has for a conductor a oopper strand of seven 
wires, six laid around one; '^eight, 300 lbs. per nantical mile; 
embedded tar solidity in ChattcrUin's compound. The insnlator 
ie four layers of gutta percha laid on alternately with thinner lay- 
ers of Ghatterton's compound ; weight, 400 lbs. per nantical mile. 
The outer coat is 10 solid wires drawn from Webster and Horn- 
fall's homogeneons iron and galvauised, each wire sorroanded 
separately with five strands of white Manila yam, and the whole 
laid spirally aroand the core, wliich had previously been padded 
with a serving of tarred hemp. The breaking strain la eight 
tons two owt., and it is capable of bearing ita own weigl^t in 13 
miles depth of water. The length of this cable is 2,730 naudcal 
miles, part of which was to be used for completing the cable that 
parted m 1865. Diameter, one inch. 

In laying the Atlando cables, four main risks had to be enoonn- 
tered, all of which in the present one tiave been successfully 
passed tlirongh ; 1st, the saccessful and rapid laying of the shore 
end; 2d, paasmg down the tremendous submarine incline known 
as the "Irish bank;" Sd, pasnag over a short st«ep valley, 
where the water sinks to almost as great a depth as in mid-ocean ; 
4tfa, and greatest, the laying of the cable for a distance of more 
than 100 miles through a depth of 2,400 fathoms, or 15,000 feet of 
vrater ; this passed over, the ocean begins gradoally to sliallow to 
100 fathoms on the Newfoundland coast. The present cable ffaa 
landed on the American coast in 50 fathoms in Heart's Content 
Bay, one of the most easterly spurs of rocky headland on the 
BonUi of Newfoundland ; the place chosen for its landing is a 
deep, rocky inlet, similar to but much larger than Foilhommemm 
Bay, on the Irish end of the cable ; this is more sheltered than 
Bull's Bay, where the cable of 1858 was successfully landed. 

The European shore end of the cable of 1866 was landed at 
Foilhommeram Bay, on the coast of Ireland, July 7, 1866, at 
noon ; by 3 A. H. of the 8th, the full length of 30 miles was paid 
out, signalled through, and its insulation and conductivity found 
perfect. On July 12th, the " Great Bastern" commenced making 
the splice with buoyed shore end ; as soon as that was completed 
and found perfect, the great work of laying the cable commenced. 
For the first 350 miles, that is till over me ** Irish bank," the cable 
mode in 1865 was used, aiter that the new cable only ; tiie reason 
lor making tUs difference was that the new cable is more strongly 
made than that of 1865, and was therefore reserved for the deepest 
water. The ronte taken was 30 to 36 miles south of the bn^en 
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eible of lait ^eftr, «o that In grxmOag fbr ila nnovaj, titart 
woold be no danger of pickinr np Uie new one. 

One of the the most remaricftbte dronmatanaM oonneoted wiUi 
tte lAying of the cable of 1864 to the direotneBs of the route takem 
by the Great EaMam, and the small percentage of alaok of tba 
eable pidd ont, compared with the diitance nm. 

The log of the steamer diows : 

Baturdof, 14tt.— Dtotance ran, 108 miles; eable paid oat, 116 
IiilleB. 

Smdaif, ISA.— Distance ran; 138 mHes; eaUe paid out, 1S9 
inUea. 

Mtmdoff, 16<A. — Distance ran, llfi miles; eaUe paid out, 13T 
mHes. 

Tuadt^, nth. — Diataaoe ran, 118 mOes; oabia p^d oat, 139 
miles. 

Wednttdai/, ISA. — Distanoe ran, 106 miles ; eable paid oat, ISS 
miles. 

IJutndojf, 19a. —Distanoe ran, 133 miles,- cable paid out, 139 
miles. 

Fridmii SOfl.— Distanoe ran, 117 miles; cable paid out, 127 
miles. 

Baturiuy 31sf. — Distance ran, 123 miles; cable pud oat, ISS 
miles. 

Bandits, SM. — Distance ran, 123 miles; oiAle paid ot^ 133 
miles. 

Jfondoy.SSd.— Distance ran, 121 miles; cable paid ont, 138 
miles. 

Tuttdan, ^Mk. — Distance nm, 121 miles; cable paid out, 135 
miles. 

IFttbKfday, sea. — Distance nm, 112 nules ; cable paid out, 130 
miles. 

Thwtday, 26a. — Distanoe ran, 128 miles; cable paid oWi, 134 
miles. 

Friday, 27fA. — Dtstanoe ran, 113 miles; cable paid oat, 118 
mOee; whioh, with shore end off Yalentia, distance 27 miles, 
cable paid out 29 nulos, makes distance run 1,669 utiles, and paid 
oat, 1,864 miles. 

On the 29th of Jaly, the New York papers were supplied with 
the news ttota Central Earope oaly 30 hours old. 

One of the most remarkable feats of eagineering of anj age 
was the picking up of the cable of 1866. lost at sea, Augast 2d ; at 
^e time of parting, 1,213 miles of cable had been paid out, and 
all attempts to regain It had been useless on account of the ineffi- 
oacj of the apparatus used. Having laid the new cable, the " Great 
Eastern" sailed Aug. 9th, to pick up the old. Thodraggingforthe 
cable eommencod Aug. 12th, resulting in bringing it to Uie sur- 
foce on the 17th; it slipped from its fastenings and sunk, four 
limes ; but on the fifth trial, after casting the grapnel 30 tim^, a 
permanent union was made with the coll on board the " Great Esat- 
ern," on September 2d. It was found uninjured and in perfect 
working order. The grappling ropes were 20 miles long, seven 
and a half inches in circumferenoe, of the same strands of the 
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cable; th» wire betas vf Msel naadag fhxoa0i be Monlh 
covering. 

The new cable is aapeoior to the old in strenirtli and oondnotlT- 
ily,fnniiitti enlarged wmoecwke, andeflpectall^byitainciieued 
and more carefnlW ffouued insolation. In oonftidenttioD of Uiesa 
qualities, of tite delicaM instmmentB for detecting faolts and for 
woiUn^ Uironzh them when detected, and of the hic^ degree ot 
perfectuMi to whieh electrical science as iqiplied to telegraphj has 
now attained, it maybe confideotlTasserted that the new Atianlia 
cable will be pennanenUy sncoessfol. 

Says the "New York Independent:" "On Monday, Jnly SO, 
Mr. Field received a message (ttcongratalation fl-om Hr. Ferdinand 
de Le«aepB, the projector oi the Sues Cuial. It was dated at 
Alexiuidna, in Egypt, the same day, at half-past t p. m., and re- 
ceived in Newfoundland at half-past 10 A., x. Let ns look at the 
{[lobe, and see orer what a space that message flew. It came 
rom Om) land of t^e Pharaohs and the Ptolemies; it passed along 
the ahm'es of Aftica, and under the Mediterranean Ooeaa more 
tban a thousand miles, to Malta ; it then leaped to the contineiit 
ot Europe, uid shot across Italy, over the Alps and tjirough 
France, under tJie English Channel to London; it then flashed 
aeroBS England and Ireland, till fh)m the difEs of Valentla it 
struck straight into the Atlantic, darting down the sabmari&e 
monnt^n whkh lies off the ooast, and over all the hlUs and val- 
leys which lie beneath the watery plain, resting not till it toaohed 
the ^ors of the ' New World.' la that mcniiiiig's fli^ tt had 
passed over one-fourth of the earth's surface, and so &r outstrip- 
ped the sun in it^ course thM U naehed tte <(mMmI(mi Atm hown 



To understand this, it n 
l^At the earth revolves from west to east, and when it Is sonriee 
here it is between 8 and 9 o'clock in Alexandria, in Egypt ; and 
when It Is stmset here, it is nearly 9 O'docfc fai the evenu^ there." 

THB ITORTH ATLAHTIO TELBQKAf H, 

The magnitude and serious nature of the transmitting difflcnl- 
ties existing in all long nnbroken sea lines, has led to the con- 
struction of what is known as theRussian-Americanline, — a land 
Hne of telegraph intended to reach New York from St. Peters- 
Lurg by wires through Siberia and on to San Francisco, wfth » 
sbort sea section across Behring's Straits, a total distance of about 
12,000 miles. This Hussian-Ameriean line is already far advanced 
towards completion. But by far the most important line of tele- 
grapUo communication between England and America is that to 
be unmediately carried into effect via Scotland, the Faroe Islands, 
Iceland, Greenland, and the coast of Labrador ; and known as the 
North Atlantic Telegraph, A glance at the map in the direction 
pointed out will at once show that convenient natural landing 
stations exist, breaking up the cable into four short lengths or sec- 
tions, instead of the necessitous employment of one continuous 
length, as between Ireland and Newfoundland. It will also be 
found tbat the aggregate lengths of these sections is within aveiy 
iew miles the same aa that of tiie Anglo-Amerieau oable. Kot 
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onlj Kill this BabdhrMon ot the cable radnce meohsnlcal riska in 
■abmerglQg, but, what b tif ftir more importance, the retardstloD 
fiffiBred to the pusag« of the carrent tarongh tiie Beveral short 
•eettona !■ aboost u nothing when compared with that or the no- 
broken length of 2,000 miles. Speed of transmission ia obtained ; 
ftod bj (hat meiuu ft rednced tariff for public transmissions over 
the wire. Indeed, such will t>e the aavantages gained in this 
respect that the present rat« bv the Anglo-Ameilcan line of 203. 

Gr word, will be charged on the new roate at 2s. 6d., or eren a 
IS snm. In examining more closely the nature of this intended 
■mrthern line, it will be fouod that the lengths of the scToral 
■eotionB of cable between England and America are a,a follows : 
Scotlsod to the Faroe Isles, aaO miles; Faroe to Iceland, 240 
mileB; Iceland to Greenland, 750 miles; Greenland to Labrador, 
640 miles; or, in round numbers about 1,780 miles. The several 
lengths of cable will be connected together by special land lines 
through the Faroes (27 miles), and iu Iceland (380 nules), and a 
length of about 600 miles of land wire to be erected in Labrador, 
will complete the circuit, with the existing American system, oa 
to New York. The average depth of the ocean between Scotland 
and the Faroe Isles is only 150 fathoms, the greatest depth 683 
&thoms. Between the Faroes and Iceland, S50 fathoms, with 
about the same maximum deptii. Between Iceland and Jalian- 
shaad, the Intended landing-place of the cable in Greenland, the 
greatest depth ia 1,550 fathoms, and between Greenland and Lab- 
rador rather over 2,000 fathoms. Hiese len<!:thB of cable and 
depthsof ocean are botbnotonlynavigable, but practicable; and 
no difflcolties in the working exist that are not already known by 
reference to the practical working of existing cables under the 
conditions of similar lengths and depths. As regards the presence 
of Ice, it mnst be remembered that it is only at certain seasons of 
the year that the southwest coast of Greenland is closed by the ice ; 
at other times this ice breaks up, and the coast is accessible to the 
Danish and other trading vessels frequenting the port and harbor 
of Julianshaad, the proposed station and landing-place of the 
cables, and at such times the cables will be laid. Reference to 
the depth of the soundings up the Julianshaad Qioid will at once 
indicate the security of the shore ends of the cables from inter- 
ference from ice when submerged. The landing-places of the 
cable in Iceland are likewise in no way liable to be disturbed by 
ice of snoh a nature as to cause damage to the cable ; and on the 
Labrador coast, the risk of infury to the cable cannot be consid- 
ered greater than that to which the Anglo-American shore ends 
are exposed in the vicinity of Newfoundland Bank. — J. Hulkes, 
in Iteportt of Britith Aggociationjor 1866. 



TCBSEL DKBEB hAES HICHIGAH AT CHICAGO, ILL. 

Th% following account of one of the most remarkable and suc- 
eessfnl feats of American engineering is compiled from various 
sources, principally the Reports of the Board of Public Works, 
Chicago, the " Scientific American," and the Boston " Common- 
wealth." This work is now virtually completed, add for boldnesa 
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of eono^ttion and eDgineeriiig BkUl aw compKs with tite prondast 
achievements of any ago or conntry. The growth of the d^ rf 
Chicago has beea niarvclloua, even for America, and its water 
Bopply, always iuHufficient, and of late years aawholesome from 
the uiiii poured into the lake near the ahore by the seweia, had 
become a source of great aniiet; to its dtizeos, when it wu ^o- 
posed to take water from the lake two miles irom shore, and con- 
duct it to the city through a tunnel under the bed of the lake. 
Many engineers t^nbted the praoticabilil; of the undertaking, and 
the estimatcB of its probable cost varied from 9250,000 to •6,000,- 
000. Soireya of the lake bed by means of an anger IncloMd 
in a tube, I'evealGd the iavorable ciroomatanca of a continDoas 
nnderlf Ing stratum o( hard blue olaj. The contract waa awarded 
to Messrs. DaU and Gowan in October 1863, for tSlStlSff. TtMy 
have expended, it is eaid, more than double that amount, and Uie 
total cost will probably be not far frobi a million dollars. WoA 
was commenced on the shore end of the tunnel, March 17, 1B64: 
and its completion in so short a time is due principally to the BkUl 
and enerffy of the City Eogineer, Mr. B. S. Chesbroagh, formertf 
connected with the Coohituate Water Worlu at Boston. 

The shore-end stiaft consists of sections of great oast-iron tub- 
ing, about S$ feet long and 9 in diameter, let into the earth t^ 
aimply excavating beneath them, and allowing them to sink as 
the eai-th was removed. Having in this way worked through the 
sand and into the blue clay, which forms the bed of the lake, the 
shaft was narrowed to b feet, and carried down over 40 feet 
lower, with brick walls a foot thick. This shaft waa sank four 
feet lower than the lake shaft, causing a descent of two feet per 
mile in the tunnel to facilitate emptymg when required. From 
the shore end the tunnel extends (wo nuloB in a sOaight line, at 
right angles to the shore. 

At the lake end of the tunnel the greatest engineering difficulty 
and triumph occurred. Many engineers believed that it would be 
impossible to make a permanent structure at this point, on ac- 
count of the violent storms on the lake. It was, however, effeoted 
by a huge wooden crib or coffeiniam, built, 'like a ship, on tibe 
shore, launched, and towed to its destined location. 

This immense crib was launched July 26, 1866 ; it is 40 feet 6 
inches higEi, pentagonal, in a circumscribing circle of 98 feet 6 
inches in diameter. It is boUt of loga one foot square, and ooQ- 
edsts of -throe walls, at a distance of 11 feet from each other, leav- 
ing a central pentagonal space having an inscribed circle of 36 
feet, witliin -which la fixed the iron cylinder, 9 feet in diameter, 
to run from the water line to the tunnel, 64 feet below the snrfaoe 
and SI feet below the bed of the lake. The crib is very stron^y 
built, containing 760,000 feet of lumber, board measure, and 150. 
tons of iron bolts, and weighs about 1,800 tons. It was towed to 
its position, two nsiles from the shore, on the same day, and the 
process of sinking began by opening sluices and placing some 600 
tons of stone in the bulkheads. The crib will hold 4,500 tons ot 
stone when filled, giving an extra weight of 3,900 tons Ibr sbeady- 
ing against .t^ waves. As built it will stand abont seven leM 
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tbott Hie water Uiie, bat, wb«n filled, another fire feet wfll be 
added. 

Tbe MBcIee of the orib were annored wkh Iron two and a half 
laobes tiiick. Hie tbree diatiiiet walls or BheltB, one within an- 
other, were each constnioted of 12-Inch iqaare timber, canlked 
watM^gfat like a ship, aod all tbree braeed and girded together 
in everv direction, with irons and tdmbem, to the utmost possible 
jdteh of mechanical strength. Withbi these spaoes were oen- 
■trticted fifteen eaulbed and watertight G0in|nutinent8, whtoh wnv 
filled with clean rubble stone, after the cnb was placed in pod- 
thm. Bt tills means the crib was sank to tbe b<»tom, where it 
was finoly moored by cables reaching in ererr direotion to haga 
■news forced ten feet into the bed oi the lake. The water M 



Whfeb it was sunk was thirty-fire feet deep, leaving five feet c^ the 
sttaobire nbore the surface. This was In June, 1866. The crib 
bad cost 9100,000. 

Tbe crib stands 19 feet abore the water line, ^ving a maxInniiB 
area of 1,300 feet which can be exposed at one sweep to the action 
ttt lite wares, reckoning the resistance as peipenoicnlar. The 
oatdde was thoroughly canlked, equal to a first^ass ressel, witfa 
three threads in each seam, the firat and last being what is called 
** honed." Over all these there is a layer of lagging, which wiU 
keep the canlking in placcand protect the crib proper from tiie 
motion of the wares. A corered platform or hoOse was built orer 
tiw crib, enabling the woricman to prosecute the work unintep- 
mpted by rain or wind, and affording a protection for t^ earth 
lirought up fhim the excavation, and permitting it to be ^rried 
ftway by scows, whose return carsoes have been bricks for the 
lining of the tunnel. The top o? tbe cylinder will be covered 
with a grating to keep out floating lors, &h, &o. A slnica made 
in the side of the crib will be opened to let in the water, and a 
Hgfatfaouse will be buUt over all, serving tbe double purpose of 
guarding tbs orib from injury by resseis,and of showing the way 
to tbe harbor of Chicago. 

The next thin^ was to sink a ymter-tiAt shaft within the wsD 
of the orib and isCo the bottom of the l&e soma SO feet Airther, 
maldnK 66 feet in all below the surface of the water. Sereo great 
Irdn crliuderB, each nine feet long, nine feet in diameter, two uid 
a hall inches thick, and weigMng 30,000 pounds, were cast for 
this poipose. The seven iron cylinders, making the iron part of 
the Shalt, and 63 feet of it in height, were one oy one connected 
1^ bolts, and lowered to the bottom of the lake within the 30 feet 
Open space in the centre of the crib. In the next to the upper of 
these flinders are the gates or valves by which the water wiU 
be let in to and shut oat from tJie tunnel. The cylinders were 
.then, after having been brought to eiactly the right position, 
forced downward into the stiff, hard clay of the bottom some 2fi 
feet, the wat«r being wholly excluded. 

The water was now pnmped out, the top of the shaft was closed 
as nearly as possible air-tignt, and a powerful ^-pump, driven by 
steam, commenced to exhaust the air also. As fast as a vacuum 
Mold be created, the atmospheric pressure, add^d to its own 



UigitirB^yCoO^IC 



lacHANice Ain> curoL abis. . n 

weight oi over 100 tons, forced tbe huge shaft downward Into tho 
bed of the lake with ineonceiv»ble force. Thns a depth mi 
reached and secnred, at which it became perfectly safe to cany 
forward the excavadoa, and complete the sh^ to the level M 
nbtcb the tonael was to begin. The loose rubble-Btone is finally 
to be taken out of the water'ti^t compartments, one at a time, 
and they will be r«-filled with piers of solid maaonry, laid in hj- 
draolie cMuent, and anited abore ihe surfaoe in aome manner, bo 
as to present an immovable front on aU sides agunst the foice of 

Botb shafts having been completed, the excavation of the ton' 
nel wae commenced from both ends. The work was commenoed 
at the lake end about October, 16G5 ; and the tunnel was finished 
aboat Nov. S5, 1866. One-thii'd of the length from the shore end 
at the rate of about 17 feet a day, or about 3,200 feet, was com> 
pleted before the commencement of the boring from the lake end. 
About fonr-filths of the tunnel was made from the shore side ; Iha 
three intermediate cribs and shafts, at first proposed, were omit- 
ted, and all the wco-k carried on by the ahaJ^ at each end; the 
floor of the caib at die lake end was made of 12-ineh timber io- 
Btead of plank. 

The clear width of the tunnel is five feet, and the clear beti^ 
five feet two inches, the top and bottom arches being eemi-^irofes. 
It is lin»d with brick masonry eight inches thick, in two rings or 
skdls, the bricks being laid len^hwiae of the tnnnel, with tooth- 
ing joints. ' The bottom of the inside surface of the bore at liie 
cast eni is 66 feet below the water-level, and has a gradual slope 
towards tiie shore of two feet per mile, falling four feet in (he 
irhole distance, to admit of its being thoroughly emptied In case 
of repairs, the water being shut off at the crib by means of agate. 
The work has been laid in brick eight inches thick all round, well 
set in cement. The lower half of the bore is constructed in such 
a manner that the bricks lie against the clay, while in the npper 
half the bricks are wedged in between the brick and the cJay, 

ihns prevenHng any danger which r-'-'^' " " "-- ■ 

dous pressure which it was feared a 

The work was continued nightai _, ^ 

ruption, and at all seasons. A narrow railway was laid from the 
foot of each shaft, as the work progressed, with turn-out cham- 
bers for the passage of meeting trains ; and small cars, drawn by 
males, conveyed mo excavated earth to the hoisting apparatus, 
and brought back at every trip a load of brick and cement. The 
men worked in gangs of five, at the excavation; the foremost 
ronning a drift in the centre of the tunnel, about two and a half 
feet wide, the second breaking down the sides of the drift, the 
third trimming up the work to proper shape and size, and the last 
two loading the earth into the cars. The bricklayers foUowed 
closely, only a few feet behind liie miners. About 125 men were 
employed in this work, in three relays, working eio^ht hours each ; 
the only cessation being from 12 o'clock Saturday night, to 13 
o'clock Sunday night. A current of fjreeh air was constantly 
fbrced through the tunnel by machinery. It is remarkable that 

UigitirB^yCoO^IC 



80 • AMicoAL or MiLimrio msootut. 

BO serloiiB aoddent fh>m earth, gas, or wster, occurred in lb« 
whole eobrse of the work. 

The Boil has been found to be so nnifonn tibat only one Jeoksse 
of water through the tunnel ever occurred, and that odIj disdU 
linz through a crevice at the rate of a bucketful in five minutes. 
Thb occnrred in September, 1860. The woriimen left in dismay, 
but soon returned and repaired the crevioa. From that time no 
accidents of any importance have occurred to hinder the progreM 
of the work, with the esception of one orCwoslight escapes o^m, 
which resulted in nothing st^rious. Several stones, varying fram 
the size of an egg upwards, have been met with, bnt very few in 



matter to make good bricks. The contractors olaim that thejr 
have lost money on thU account. The briclu formed of the clay 
found in the tnnnol would not bum solidly, so that they were 
obliged to ^t bricks elsewhere. 

The lining of the shore-shaft conaista of twelve inches of Uie best 
brick and cement, in three shells; aboat 4,000,000 btiolu wei« 
used in its construction. 

On the 16th of November, 1866, the opposite gsngs of wotic- 
men were within two Feet of each other, and this partidon was 
brohe through on the following day in a formal manner hy tba 
Board of Public Works. The accuracy of the measurements of 
the engineer was snch, that the two lines of excavation coincided 
in the centre within nine and one-half ini^s, sad the "Bciors joined 
with a difference of only one inch. 

Water is to be let into the l^e-shoft by three gates, on differ- 
ent sides, and at ditferent heights. The lowest is ^e feet from liie 
Iwttom of the lake ; the next ten feet, and the highest fifteea feet^ 
Flames through the surrounding masonry, also closed by gates 
and gi-atings at theb outward ends, will conductthe water to 1^ 
shaft g^ies. All the gates can, of course, be opened and closed 
at pleasure. -^ 

The tunnel, as now constructed, will deliver, under a head of 
two feet, 19,000,000 gallons of water daily ; under a head of eigUi 
feet. 36,000,000 gallons daik, imd under a head of eighteen feet, 
57,000,000 gallons daily. The velocities for the above quantities 
will l>e one and four4eaths miles per hoar, head beiag two feet; 
head bein? eight feet, the velocity will be two and tLree-tentha 
miles per hour ; and the head being eighteen feet, the velocity will 
be four and two-tenths miles per hour. By these means it will be 
competent to supply one million people. with fiil^-seven gallons 
each per day, with a head of eighteen feet. With regard to die 
character of the work, the material met with in the process of 
excavaUon has been stiff blue clay throaghont, so that the anti^ 
patdons of the contractors have, in this respect, been fulfilled. 

The crib, since it was sunk and loaded, has been thoroughly 
tested bv Tiolent stoiTUs, and, during the winter, by the moving 
fields of ice. It withstood the shocks, both of the ice and Uie 
Btorras, withont injury, and the least movement of it, since it was 
Coirly loaded, has not be«n discovered. 
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Tumni. ttnubk the eitglish CHAinm.. 
Mr Hawkshaw has been engaged in making trial borings with 
a Tiew to develop a project for a railway tunnel nnder tl)o chan- 
nel between Dover and Calais, and commuai eating on the Eng- 
lish side with the Chikthain and Dover Railwaj, and on the 
French side with the Northern Railway of Fi-ance. lie proposes 
to cnirr3r on t^e excavations for the tunnel li-om both ends, and 
also from shafts in the channel, at the tap of which powerful en- 
gines will be erected for pumping and winding np the excavated 
material, and for supplying moUve power to the machinery l^ 
which the excavation is effected. 

On the other hand, Mr. George Remington is of opinion that k 
tannel on the site proposed fay Mr. Hawkshaw Is impracticable^ 
on account of the difflcnitv he anticipates in keepm? down tho 
water' in a chalk excavation of that magnitude. He tiierefore 
iroposes another line for the tunnel between Dongenees and 
Tape Gnsnez, which, entirely avoiding the chalk, passes timtugh 
lOe Weaiden formation, consisting chiefly of strong clay. Tie 
tunnel would be twenty-six miles in lengtn fVom shore to shore. 
On this route in mid-channel, there is an extensive shoal, with 
only eleven feet of water npop it at low-water spring tides, where 
Mr. Remington proposes to construct a shau protected by a 
breakwater. 

tmicxQo Bivus TomnEZa 

A tnnnel ha* recently been commenced at Washington street, 
on the south branch of the Chicago river. It is to consist of three 
passage-ways, the centre one to be used hy foot-passengem and 
flie two side wajs to be naed for vehicles. The middle passage 
will be 15 feet high and abont 10 feet wide, each of the onter paa- 
aage-ways being 11 feet in width by Ifi feet at the hi^est point. 
The width of the river at Washington Street is abont 180 feet, 
while the whole length of the ^nnel, after providing for a snita- 
ble inclined plane at each entrance, will be abont 94S feet. Tho 
floor of the tunnel at the centre of the river will be about 82 feet 
below low-water mark. 

The tnnnel is to be conetiiicted by meuis of coffer-dams, which 
are to be placed, with their protections, np and down the river, 
within a space, north and sonth, of not over ISO feet, and, east 
and west, of not over 100 feet, so as to have a space of nearly 50 
feet for the passage of vessels entirely unobstructed. Upon the 
completion of the work, snch portions of the dams as may remain 
will he entirely removed, so as to leave the river as unobstructed 
as at present. The tunnel proper is to be formed of the most 
perfect brick and stone masonry, backed with concrete, while the 
floor of roadways will be neatly paved with Nicholson pavement-. 
The work is to be completed in March, 1868. 

Should this latter work prove a success, we may look for the 
general adoption of the tnnnel instead of the bridge plan at all 
our river cros^gs; and, as a consequence, the abeolat« freedom 
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of the river to isillarenftof nil desoriptioaB, thna arotiling; the 
almoit intermiDftble ae)«ji now cmnsed bj tbe eoDBtant ewineing 
of tbe vftrioua bridges daring the seasoa at oaTigatuia, aa weU tut 
the muiy ftccidenta which ar« aure to result bom our present 
bridge ayatem. 

Tlie loDgeit tunnel in England is the Box Tunnel on the Great 
Western Bailwaj, which is 9,680 feet long, 89 feet high, aud S6 

feet wide. 

&un>-FATCH TUmrEL. 

The miners working in the middle seo&is of tlie fiand-Pateh 
Tunnel, on tbe Fittsbnrg and Connellaville Bailroad, iuve met, 
thus piercing once more tbe great moantain barrier between the 
Ohio valley and the sea-board. The Sand-Patch Tunnel is 4,760 
feet lonir, or 1,000 feetlonger than the AlleghaDy-Mauntaiii Tunned 
of the PenneyivBaia Railroad. It was commenced some tea 
yeara ago, is to accommodate a double track of rails all throngb, 
being 23 feet wide, and 19 feet high. The greater portion of it 
goes tfaroo^ solid red sand-stone, not reqniriog any bricic arclk- 
£ig for tbat distance. The grade of the tunnel is 2,200 feet abova 
the lerel of (be sea, or 1,500 feet higher than low-water martE of 
tbe Oldo river at Pittsburg. 

THK HONT-CKKia TDTraEI.. 

It is estimated tbat tJie number of holes wludi have to be 
drilled by the rook-boring macliines in the Mont-Ceois Tunnel, 
before that work is completed, is about 1,600,000. The total . 
depth of all theee holes when bored will amount to about l,36£i,> 
890 feet, which is 10& times tJte lengQi of tbe tunnel. 2f early 13,> 
000,000,000 blows will be struck bj the perforators, to do this 
work. The entrance to Uie tunnel, on the French side, is 3,9i6 
feet above tbe level of the sea, and its termiuation, on the Italiaa 
side, 4,380 feet, so that the actual difference of level between tbe 
two extivmities la about 4S4 feet. 

The total length of the Uont-Cenia Tunnel is 12,230 metres ; of 
this, 7,977 remain to be made. Having been begun in 1868, aad 
with new methods and energy in 1863, 4,423.4 metres were 6or 
ished on the first of April, l&6o ; of wiiich, 1,6M metres were aor 
comptished by the old methods of tunnelling, and 2,777.4 by tbe 
new mechanical methods, since the commencement, of 1863 — 802 
metres in 1863; 1,088 in 1864; and 337.4 in the first quartered 
1866. The rate of progress in 1862 was 2.02 metres per day; in 
1864, 2M metres, and m 1865, thus for, S.75. At the last rate, tt 
will take 5 2-3 years to complete the tunnel. 

Air ia compressed by water-power outside, and is conveyed by 
pipes into the excavation, where it gives motion to the cbisela 
that perforate the rock, forming cavities for tbe gunpowder used 
in blasting. SmaU perforators travel on a caniage, each of tliem 
being a kind of horizontal air-pressure engine, the prolonged 
pist«n-rod of which carries a jumper, that makes 250 strokes a 
minute. The excess of pressure on each jumper, above that of 
the air-spring wliit^ brings it back, is 216 lbs., thus bi-iugiog a 
Tery considerable power into action. 
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THX I-KBfiCH QASAL AT SOKE. 

It is BDBOunced that in 1867 the long-projected csnal through 
the Istlimoe of Sues, will be opened to the world. In this great 
enterprise, the French have once more shown their extnmrdtnarj 
control of persoBS of toCal)^ opposite ch&rscters and habits of life, 
and have, moreover, exinMted the buEiaeae facnltj In a degree 
rarely shown by other than Englishmen. There are now wortc- 
ing at the canal nearly 19.000 men, of whom 8,000 are Eui'o- 
peans, and the lemainder Arabs, Egyptians, or Syrians. The 
crews of the dredging-msciiiaes are ot^n compoBed of French* 
men; Italians, Greeks, Germans, Egyptians, and Maltese; and we 
are assured that they are In no way inferior to the more homo- 
geneous crews which are seen at home. The Orientals even ex- 
Aibit a seal and ardor wbtoh almost equal Che activity of French- 
men. The arrangements for the bonsjng, feeding, and sanitary 
"welfare of the workmen are, seemingly, very complete. Thera 
is A'ee trade in prori^nB. and 1,490 traders' have established 
along the line of works, hotels, canteens, warehouses, and shops, 
where almost everything can be obtained. The medical, post^, 
and tclegntphio services are under the control of the company. 
At great expense, a water supply has been obtained, which yields 
8,000 cubic metres per day. The district is destitute of water- 
courses, and tiiiB arrangement was, therefore, of the highest im- 
portance. By these means, cholera and other maladies have been 
warded off. From the measures taken hy M. de Lesseps and his 
colleagues, for the comfort and health of the workmen, we mi^t 
learn a lesson. In India, China, Mid the colonies, we have army 
*' stations," whldi are regularly occupied during certain seasons 
ot the year, and which are yet witlwat prD|mr bonse-room and 
IMire water. 

But beyond these things, the meohanical contrivanoes whitA 
have been iovented, and are now used, for the several different 
kinds of work, are worth consideration. Ctmspicuous among 
them are the dredging-machineB. To cut a channel through a 
ocrrtain piece of land, the plan adopted has been to dig by hand 
vatH Bnffideiit depth and width has been secured to float a dred^ 
Ing-bU'ge, when the water has been let in, and the machine set 
tn motion. Instead of emptying liie mud into another baive, to 
be token out to sea and there discharged, eadi dredge hns aSlied 
IM it a long spout, the upper end of which beeios on the dredge 
bsair, as high ae possible, where it receives the earth raised by 
liic bncketa. At the same time, pumps worked by the steam- 
engine of the dredge raise a torrent of water which carries the 
enrbh off beyond the bank, and spreads it over a wide surface. 
In this couno?, where we are just now about to reverse our sys- 
tem, and keep oar rivers clear instead of filling them with depo»> 
Its, a modification of this machine would be of great service. By 
its means we might at once deepen and dear the beds of oar 
rivers, and add materially to the fertility of the adjacent fields. 
Few things are more fertiuiing than what is called " warp," and 
by the means thus pointed out, this conld be obt^ned artllloially. 
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In niMiy places In En^and, a plan not unlike that b; which the 
Tftlley of the Nile ii made feriue, is oarrled out. In Yorkshire, 
for example, it ia a reffular pnictioe to open tJie banks of tike 
Dutch riTer. Hnd »llow U> turldd w»t«n, which contun much H)tl 
in suspension, to spread over tbe fields. When the ^p is closed, 
and (he water drawn off, a rioh alluvial mnd reouuns, on which 
splendid crops ate raised. The system of openine t>he baoiks of 
the river is, nowerer, awkward and expensive. The Soez oanal- 
dredge does away with Its neoessil;, and applies sci^itifioallv 
what is now obtMned l^ a very clumsy sfHtena. — Londem Star. 

The Ualta ' ' OI»erTer," of a late date, says : " By reliable infoi> 
inBtion,recentlyrecaiTed,weleaimthattfacworkHof the Isthmus of 
Sues Canal are beinz very actively carried forwai^ bv M. de Les- 
■eps. An average depth of from seven to nine feet nan been ob- 
tained fW>m Fort S^, along the aalt-water canal ; and the rest of 
' the distance to Snez is traversed temporarily by a fresh-water raie 
about seven feet deep, connected wilJi the other bymeansof locks 
and powerful pnmps. As far as simy stations the fall width of 
tbe proposed ship-canal has been exoavated to sixty metres ; but 
from that point to the seTent^-fifUi station and Ismalia, the width 
is incomplete. All Uiot has been done is done well, and i-eflects 
the highest oredit on the scuenoe, skill, and persevering energy 
of tlie French en^eers. The real difflonltiea of dredging in a 
constMitly dissolving sand are now oommencing; but well in- 
formed persona entertain but little doubt that these and all obben 
may be overoome by time and money." 

FariH OF FOBTH BBIDOE, 

Parliamentary sanction has been obtained for a bridge orer the 
Frith of Forth, of a magnitude which ^vee it great scientific inter- 
est. It is to form pculi a of connecting Uhk between the North 
Biitish and Edinbu^h and Glasgow EulwajB. Its total length 
will be 11,755 feet, and it will be made up of the following spona, 
commencteig from the south shore : First, fourteen opo^gs of 
100 feet span, increasing in height frt>Di 65 to 77 feet above n^ii- 
water [dark ; then six openings of 150 feet span, vuying &ooa 71 
to 79 feet above bigh-water level ; and then six opening of 175 
feet span, of which tjie height above high-water level varies from 
76 to 88 feet. These are succeeded by fifteen openings of 900 feci 
span, and height increasing from 80 te 105 feet. Then come tbe 
four great openings of 500 feet span, which arc placed at a clear 
height fjf 125 feet above high-water spring tides. The height of 
tbcDridge then decreases, the large spans being followed by two 
openings of 200 feet, varying in height from 105 to 100 feet ^>ove 
high water; then four spans of 175 feet, decreasing from 102 to 
96 feet in height; then four openings of 150 feet span, varying in 
height from §5 to 91 feet; and, lastly, seven openings of 100 feet 
span, 97 to 92 feet in height. The piers occupy 1,005 feet ia 
aggi-egate width. The main girders are to be on fl»e lattice 

fiinciple, built on shore, QoAteA to their position, and raised by 
ydraulie power. The total cost is estimated at £47G,543. — 
Engmeaing, Jan. 5, 1666. 
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WAflHISGTOB AQUEDUCT. 

At a mestitt^ held December 6, 1866, Mr. Edward G. Pfckering 
called the atcentioti of the Massachusetts Inslittite of Technology 
to ooe of the greatest of Amerioan engineering woAs, and, at £e 
same time, ono of the least known, viz., the aqoednot t^ whidi 
Uie city of Washington is Bnpplied with water. 

The plan ai^cepied by Congress was to erect ft dam acroaa IJm 
great falls of the Potomac, conducting the water about thirtecD 
miles through two reservoirs to the city. Gen. Meigs, who had 
thcwoi^inchargcinsteail of reports, prepared photographs of the 
working drawings and of the aqnedoct itself j a set of ^ese rare 
photographs fae exhibited and expltuned to the Institate. The 
supply thus olrtaioed lor the cily of Washington is 67,000,000 gal- 
lons aaily, twice as much as the Croton, and five and a half times ' 
as much as the Cochituate supply. The greatest engineering 
woi^ in tiie Cabin John branch is the brmge over Cabin John 
Cre^, whioh has one stone arch with a span of 220 feet, making 
the largest arch now in existence ; the Chester arch being only 
300 feet, London Bridge lfi2, Neuilly 128, and the Bialto 99 feet. 
When tiie centre scafTolding was removed the arch did not settle, 
Ae key-stone having been set in wint«r and the cenbe sttvck in 
sammer. Other great arches have settled more i^ less, acomding 
to the excellenoe of the workmanship of the ardt and centre. 

Frmn the distributing reservoir the water is coDTeyed in two 
80-inch pipos. There were two streanis to be crossed. College 
Branch and Hock Creaks. In spanning these creeks the structure 
is remarkable, not only for size, but for the ingenious principle 
of ccHistmctioQ. Instead of building a bridge and laymg pipes 
on it, the pipes themselves were cast in the form of an arch, and 
conadtnto the brid^. The Bock Greek Inidge baa a span of 200 
feet, with two 48-inc^ pip^; l^e College Brant^ bridge has a 
span of 130 feet, with two SO-inch pipes. The arch is so strong 
ever the Bock Creek that a roadway is placed upon it, continuing 
Penn^Tania Avenue to Georgetown. The pipes were at first 
lined with wood. The diurnal rise and fall of the bridge is about 
two inches ; litis constant motaon produced slight leakage from 
drop{»ng8 ; the wooden lining was then taken out, as it was shown 
Ihei'e woe no danger of freezing, and now there is no leakage, Uie 
jitoes remaining at tiie temperature of the water. 

It was commenced in 1863 and finished in 1863. 



SD&PE1T8ION BIODGB AT CUTCIiniATI, OHIO. 

Anothef great triumph of American engineering is the suspen- 
sion bridge over the Ohio River at CincicnatI, from Front Street, 
In that city, to Second Street, Covington, Ky. It ia said to be 
the longest single-span bridge in the world. Its cost was about 
J2,000,000. It is strong, ornamental, and afforda an easy road 
of eommunication between the States. Railroad tracks are to hu 
iMd over ite span. The following are its dimensions, &c. : 
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LngtbofmainipanfMaMatntonatnof toi^n, 1,0&T ha*. 
Lsn^ of cash laod (p»n, lUl feet 

ToUl IsDgUi of bridle, including Kpprowihw bam fitrnt Sti«M ia Ciadimrti 
tad SosoDd Ulnet io Coiington, 2, '^3 f««t. 

Height of (uweni from roundstlun, witliont (oirtta, MO feat. 
Height of tnrrett, S~ " ' 
Halgr 

Via 

" ber , .. 

: d( oblei, 12] inobea. 
Amouat of wire in the o»blei, 1,(H»,000 p 
Strength of the itrnotoie, lS,eOO toni. 
DefieetioD orcBblei, SS fbet. 
Huofuy Id each tower, SS.OOO penhca. 



Muodrj, total aoiouiit. M,000 panhaa. 
Towwn at bale, 66 bj 52 facL 
. TowBn at lop, 7* by *0 fe«L 

Stiuidi in OBiih oablo, 7. > ' 

Wires in eaob rtnmd, 710. '' 

Wlm In oablM, total, 10,SeO. 
Wrigiht of win, GOO toM. 
fcM «f lumbar, 600,000. 

OBEAT TUD00T8. 

At ft meetins; of Hie Society of Engineera, in Jttnuitry, 1866, a 
paper wu reaif by Mr. W. H. Mills, on the CnugeUMsUe Yiadncl. 

This viaduct wae constructed for the purpose of cftrrjiug tlM 
Morayshire Railway over the River Spey, at Crsigellachie, fionff- 
Bhire, the engineera bciae Mr. Samuel (M. Inst. C. £.) and the 
ftatbor. It consisted of uaee spans of A7'fe«t eacB on the Bortii 
banic, and one span of 200 feet over the main channel of the riyeri 
ordinary boiler-plate girders constituting the former, and the lat- 
ter being of wrought-iron on Che lattice principle. The piers aad 
ftbutmeots were of solid ashlar masonry, and the works were ar- 
ranged for a single line of railway. It appeared that the excava- 
tion for the foundations was commenced in May, 1862, luid that 
the viaduct was opened for public traffic in July. 1868. The total 
cost bad amoonted to £12,199, or equal to £29 10s. per lineal foot. 

A p^>er was also read at the same meeting ^ Mr. Eidley. giv- 
ing BCHoe details concerning the Grand River Viaduct, ManritiuB 
Bulway. 

It was stated that the lenetJi of this viaduct, horn abutment to 
abutment, was 620 feet, and tiiat this distance was divided into 
five openings of 116 feet each in the clear. The height &om the 
level of the rails to the surface of the wat«r was 129 feet 9 inches. 
Each pier was composed of two cast-iron cylinders, each ten feet 
in diameter, resting upon masoniy foundations, and iilled with 
concrete ; the worlu being for a single line of railway. 

QBEAT BBID0B8. 

The Victoria Bridge over the St. Lawrence, at Montreal, has a 
total length of one and three-quarters miles, and a length of iron 
tubing (» one and one-quarter miles, with 25 spans, one of 330 
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feet and the rcet of 342 feet, with a beadwnj of 60 feet. TIm 
BritanDia Brid^ over the Menai Strata is 1,497 feet long with- 
out the Abatments, with two spanB of 230 feet each, one of 468 
feet S inches, and one of 459 feet ; and the Saltosh Bridge 468 feet. 
The Forth Bridge has a len^ of 10,550 foet; and the SeTera 



built on the olif piers with the addition of several new ones In the 
same line, so that the present structure occopies the exact site of 
tiio fvrmer one ; and daring the seven months uf its constmction 
no dcl:iy of trains was caused bj the work. This is rcmarkuble 
when the magnitude of the woric is considered. The bridge is 
l,524j feet in tength, composed (^ 624 tons of wrought-iron, 
the flooring only Dcing of wood. In its construction. 175,000. 
riveljj were used. The cost was 9264,784.63, and it is capable of 
hearing a strain of two and a half tons to the foot. The IruiH 
work was made in England, bj Fairbaim & Co. of Manchester, 
and the London Engineering and Iron Ship-Building Company. 
The plans and designs were by James Laorie, Civil Engineer, « 
Hiullord, Conn. — Bcientific Amerietm. 

BTKEL BBIDOKB. 

At a late meeting of the Literary and Philosophical Socie^, 
Mr. 8. B. Worthington, C. E., Btat«d that he had lately con- 
Btnicl«d A swing bridge for carrying a railway over the Sankey 
Canal, in which the girders were made of Bessemer steel plate. 
The abject of nsing steel instead of wrought^iron was to reduce the 
wei^t of tiie gilders ; these are four in nomber, about 66 feet 
long, with bearings varying from 30 to 40 feet, and 2 feet deep. 
Tfaer were manuSctured from steel tabes made by the Bolton 
Steel and Iron Company ; and were tested with loads of a ton to 
die foot, or more than double the weight which they could possi- 
bly be called upon to bear. The deflection varied from one-half 
to one inch, according to tl)e~len^b of the girder, and there was 
mo p^manent set on removal of the testing load. The plates 
used varied from one-qoarter to seven-sixteenths of an inch in 
thic^Dess ; and the average tensile strength of a considerable 
number of plates tested was upwards of 96 tons to a sqnare inch. 
1%e weight of the girders was about five^eigfaths of the weight 
which th^ would have been if wronght-iron had been used. 

OOKCBBTS BLOCKS FOB BUtLDDfa 

An ingenious application of the well-known process of mould- 
ing blocks of concrete for buildingpurposes was patented some 
time back. The inventor, a Mr. Tall, proposes to erect walla, 
booses, and other structures, by literally casting them of concrete, 
in the place they are intended to occupy. An ordinary concrete 
fbundation is first Itud, and upon the foundation horizontal fi-unes, 
constructed of boards lined with zinc or other metal, are set up 
OD edge, BO as to fbnn a kind of trough for receiving the concrete. 
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Bj the InMrtlon of Baftable oores, ho1e§ for Uie inawtioii of &e 
Joists, or for otber purpoMS, may be moulded in the coaorate u 
me woA prooeeda. 

UU OOirCBBTB la C0SSTBUCTI0S8. 

Mr. F. Ingle communicated to the Britiih Aaacmsdoti, In iaC6, 
A paper in wlilch he pointed out what he considered a radiori 
defect of concrete formed from lime &b ordinarilf used, vis., that 
bj the tMion of fire It becomes reeonrerted Inta hme, wfaiofa. 
when the water from the engines is brought to bear upon it, 
expands greatlji and forces out the walls, tj> the destniotian of 
the buildmg. He adyocated the use of a concrete formed from 
eypsum, which is not liable to this defect. The gmaco, wfaicfa 
U of a coarse and inexpensive ctutract«r, Is formea into plaster of 
Paris by roastiD^, and mixed wiUi a peculiar kind of clay foand 
in connection with Uie beds of gypsum. 

HTDRA.IJLIO OBKEHT*. 

M. Frfimy communicated. In May, 1865, an important paper oo 
this subject to the French Academy of Sdences. Vlcat assumed 
the foi-matioa of a donble-sllicate of alumina and lime, which, by 
absorbing water, was the couhc of the setting of hydraulic ce- 
ments, and this view seemed to be conflrmed by finding in the 
calcined cements a silicate which formed a gelatinous pre<^iCata 
with ail odd, which silicate did not pre-eiiat is the stone before 
oalcination. MM. Kivot and Chatonay suggested that the calci- 
nation of the argillaceous limestone gave rise to an alnminate of 
lime having the formula Al' 0* 3 Ca O, and to s silicate of lime 
represented by Si O* 3 Ca O, which salts brought into contm* 
with water form hydrates, each with six equivalents of water, aoA 
thus cause the setting. 

The result of the experimonts of M. Fr€my Is, that the setttag 
of cements is due to two different chemical actions : first, to tiM 
hydration of the aluminates of lime ; and secondly, to a puzzn^ 
olanic action, in which the hydrates of lime combine with tite 
silicates of lime and alumina. He found that alumina is even a 
better flax fur lime than silica, and he suggests that the very 
basic compounds of these two substances — tnose, for instance, 
COD tainEng from 80 to 90 per cent, of lime — may be useful in the 
iron fnrnace, owing to their disposition to absorb sulphnr aiid 
phosphorus, and thus free the metal fVom tiiese noxious impuri- 
ties. He ^so finds that no substance is capable of acting as a 
puzauolana except the dmplo or double siucotes of time, con- 
taining only from 30 to 40 per cent, of silica, and soStciently 
basic to form a gelatinous precipitate with acid. 

IFSOLUSLS STLlCATtL 

M. Ch. Guerin called the attention of the French Academy to 

a new method of obtaining, by a cold process, a. silicate com~ 
pletcly insoluble, which caiiTsc applied either as an external coat- 
ing, as in the case of glass or iron, or made to penetrate through 
the inteiior of the substance, as for the presMrataon of wood aut 
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oQier veeetable nutters. The pcooeB ia very iIiDpIe: r thla 
eoadog M slaked lime made into paste wi^ water, or whitewash, 
is laid on the object to be ailicatized, Euid, when tliis baa been aT- 
lowed to dry, siJjcate of potash is applied over the coatinzi the 
effect, k is asserted, being tiiat all the poriionB touched by the 
solution (rf pcdaah become completely insoluble, and of ven great 
ftdherenee. In order to obtain an insoluble ailicate in the Interior 
ef a Bobatanoe, all that is necessary is to impregnate it bj im- 
mersing it in wbitewash or lime-water, and, when it Is dry, to 
steep it in ■ solution of the silicate of potash. 

By this meMia it is proposed to prereot the decomposltioii of 
vsgvtabie Bubstancea d? petrifying them; also, to protect po- 
roni bmlding^tones and brick Bgalnst air and damp ; iron, by a 
ooadng of paper, pnlp, or other finely-divided woody matter, 
mixed with slaked Imie. 

Again, letters, characters, ai any other device, can be traced 
With the silicate on any surface spread with lime ; and those por- 
dons tonched by the BUicat« will alone adhere and become insolu- 
ble. Or, if they be traced with a solutioa of gmn arabic, and the 
whole be washed over wUh the silicate, the parts protected by the 
gum can be washed off, the rest remaining in relief, as the let- 
ters, etc., do in the first place. 

The process seems to be substantially the same as the Eng- 
lish jvooess known as Bansome's. — Scientific American. 

X KEW CEMEWT. 

' A late nnmber of Uie " London Eng^eer" annonnccs a new 
cement of great value, which is introduced under the euphonious 
title, " The zopissa iron cement," which, it is claimed, is capable 
of jtHning any two solid substances, however dissimilar. Wood, 
brick, iron, stone, or glass, can be inseparably united with equal 
fitcility. A series of experiments, witnessed by the "Engineer," 
gave the following reanlts : — 

Plates of glass were finnljr joined, edge to edge ; ordinair 
bottles stuc^ upon the wall resisted all attempts at separation, til] 
the stone yielded. Champagne bottles, cemented bottom te bot* 
-tom, sustained a weight of 250 pounds. Two bricks renminod 
joined under a t«nsion of 325 pounds, till the brick itself frac- 
tured, but the cement remi^ned nrm. Brick-wotk cemented with 
this has liie solidity of a granite slab. 

With paper treated with this preparation in solution, the in- 
ventor has made ur and water~tignt tubes, ammunition oases, 
eoffins, aad even constructed a house, one story and a half in 
heiritt, perfectly wind and water tight, which he has now on 
exhibition. 

Of the constitution of this cement, or the expense of manufac- 
turing it, the " Engineer" makes no intimation. 

BABD BTDOAULIO CXHEKT. 

The following receipt is given for a cement, which, it Is said, has 
been used vrith great success In covering terraces, lining basins, 
■oldeiing atones, etc., taad everywhere resistd the filtratiou of 
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water ; it U so bard that it Mretcbet iron. It is fomed of niaety^ 
three partBofwell-burD«d brick, aod seTen parts of lithai^, macw 

EloiticwithliiiBeedoil. The brick and litharge ar« pulrerizttd ; tfa« 
lUer must ftlivays be reduced to a very fine powder; thej an 
mixed together, and enough of linseed oil added. Ic ia thea ap> 

Elied in the manner of plaster, the body that is to be oovered 
eing previously wet with a sponse. This precautiim is indis- 
pensabte, otherwise the oil woula filt«r throuffh the body and 
prevent the mastic from acquiring' the desired nardnesa. Whea 
it ia extended over a lar^ surface, it sometiines happens to hav* 
flftirs in it, which must be filled up with a fresh quantity, of the 
cement. In three or four da^s it becomes firm. If its ttdvan- 
- -tagea have not been overrated it muet be a very excellent cement 
for making the joints of aqoaria water-tight. — Draggiitt drttUar; 

lem. 

At the meetine of tlie Paris Aoademy of the 4th of December, 
1865, H. St. Clatre Deville showed that magnesia, kept foraome 
weeks in pure water, sealed up so that the air is excluded, codu- 
binea with water, and forma a hard and compact, crystaUiDe, 
translucent substance, consisting of magnesia 68.3, water 31.7, or 
ft simple hydrat« of magnesia. He baa mode copies of medals, 
like those of plaater, ^m magnesia thus hardened under wi^r. 
Balard's magnesia, calcined at a red heat, he says, has hydraulio 

aualitiea which are manifested with a. rapidity that is admirable, 
lough, when calcined at a white heat, this property is almost en- 
tii'ely lost. A rnixmre of powdered chalk, or marble and raaene- 
s)a in eqaal parts, furnishes with wat«r a paste which is sli^tlv 
plastic, out which, after being some time in water, affords pro<> 
ucts of very great solidity ; and he proposes to make busts of arti- 
ficial marble from the mixture. Piaster mixed with the magne- 
sia diminishes the hydraulic properties. On calcining dolomites 
rich in magnesia, the same rule as to hydraulic uropertii^ is re- 
marked in regard to temperature, the higher the heat the less the 
hydraulic properti^. He thus believes that this substance, ttow 
BO cheaply and abundantly furnished by M. Balard's processes, 
will come into extensive use in subaqueous structures. — Le$ 
Monda, Dec 7, 1865. 

A cement, capable of uniting into a solid mass stonss, pebbles, 
&c., so as to form artificial pudding-stone, conglomerates, &c., of 
extraordinary strength and tenacity, impervious to moisture, and 
capable of being moulded into atatues, bas reliefs, &c., may be 
made by finely trituratioK iron sponge, and mixins it with sand 
which has been moistened with slightly ocidulatea water. The 
iron is oxidized at the expense of tfic water, and the silex forms 
with the oxide silicate of iron, which possesses a very great 
tenacity, and is not affected by atmospheric changes, nor even by 
acid or alkaline liquids at a boiling temperature. —/n^eZ^K^ioJ 
a»erver, Feb., 1866. 

CEUENT WITH A GTFSUH BASIS. 
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tngmeata, wUch tre imttMTsed In a solutioa of mlkkline allioate, 
eontaining an alkaline cturbonate. Tbe solution whicb aaawen 
best is composed of silicate of potash, coatAiniog a sufficient 
number of equivaleDta of carbonate of potash to avoid 4he pre- 
oipitBtJon of the silica, iff the foUowiae propoitions ; 0.8S0 kiloe. 
(1.94 lbs.) of silicate of potash containing 0.2d6 kiioe. (.56 lb.) 
at carbonate of potash, ia 4.6i iitreg (a ffallon) <S water, a 
sohition having' a specific gravitv of 1,200, bat wUch may vary 
acoorUing to me use for which me cement is intended. As, for 
examine, it can be employed of the atreagtii above indicated in a 
great many cases where the best quality k required ; and, if an 
ordinaiT cement is only necessary, it can bo <liluted with two 
parts of water to one of the solution. If a cement be retjuiivd 
to httrden slowtv, sulphate of potash may be added b> the car- 
bonate, so that the indm'atiDg action of tho silica upon the plaster 
nay thns be varied at pleasure. AAer having left the piaster 
Memed in the sulnlion for twenty-four honn oi- so, it is taken out 
and left to drain in a compact mass, in order that the diffusion of 
the Bohition through the plaster may take place more effectually ; 
the cement is then taken back to the Aimaca, and reheated to 
160" or 360" C. (302" to 482° Fahr.) to drive off all the water, 
after whidi it is ground to powder, and can be colored to any 
de«&«d hue by mixing with a pigment. — Lvndon ^liidar, Sq. 

laio. 

NSW KOBTAB. 

l%e mortar used by the Romans has, in the course of ages, set 
BO strongly as to be equal in hardness to the stones it was nsed to 
cement, and its analysis shows that this is due to the abundant 
formation of sllicitte of lime throu^out the mass. Modern mor- 
tar, on the contrary, usually hardens slowly, cracks while harden- 
ing, has but little adhesion, and ita useful effect is simply as a bed 
for the proper support of the stone or brick upon its whole 
surface, and the consequent distribution of the pressures properly 
" ' ■ ' . . ■ . '"■' J or no formation 

) (for it absorb* 
carbonic acid itself very slowly) is soluble in the rain to whicb 
it is exposed, and rapidly dissolves out. Dr. Artue proposes a 
method of preparation by which the process of silication is much 
favored ; by whi«A, it is said, a mortar may be prepared whioh 
becomes as hard as cement, does not CT»ck in setting, and may tw 
nsed as a hvdmullc cement under water. This process is as 
foHows : Take good slacked lime and mix it with the utmost care 
with finely rifted sand ; mJT the sand thus prepared with finely 
powdered quicklime, and stir the mixtnre thoroughly ; during the 
^\>eesB the mass heats, and may then be employed as mortar. 
Of course, the mixture must be made just as it is to be used. 
One part of good slacked lune was mixed with three parts of 
sand, and to Uiis was added three-fourths of its weight of finely 
powdered quicklime. The mortar thus made was used in a 
toondation wall, and in four days bad become so hard that a piece 
of sbant iron would not attack it. In two months it had become 
M hard u the atones of the walL 
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It mig^t be worth whUe to try this for laylii); Uie bricka of oar 
chinmeji, which are so raindly destroyed and rendered dBngeroafl 
by tJte ^:ase8 from burning uithraciM. — Journal of tiu Fra^eHn 
£utif¥U; JMfy, 1866. 

S. P. suoaLB8>a stnaicoketeb. 



described a new kind of djntunoroeter, laTented by Ur. S. P. 
Ragtrles of Boston : 

" This new and admirable invention accomplishes twootgects; 
fine, it me&sures the exact amount of power which is lieinj* 
consamed in driving a single machine, or any nnmber of nu^ 
cbines, at any instant of time, IndkaUnj^ every change in tboforoa 
required, as the work done by tbe macmnes varies from instant to- 
Instant; secondly, the apparatus adds up and registers the total 
amount of power which nas been used by any machine, or aet of 
machines, during a day, a week, a month, or any desired time^ 
The apparatus may be thus described. The pulley from which 
the power is taken, is attached to the shaft by the intervention of 
a spiral spring. One end of tliis spring is secured to the shaft, 
and the other end to the hub of the pulley. The lateral moUoB 
of the puUey upon the shaft is prevented by & collar on either 
aide of the pulley. On the inside of tJie hub is cut a serew of 
about three-inch pitch, that is, a screw which makes a. complete 
tarn within a distance of about three inches meusui-ed on tlie axis 
of Uie hub. A rectangular slot is cut out of that part of the shaft 
which lies within the hub of the pulley, and ia thia slot slips back- 
wards or forwards a piece of metal which precisely fibs tlie sloL 
From each side of this small piece of metal, there projects beyond 
the snrface of t^e shaft a small portion of the mate screw which 
exactly fits into the screw cut in the interior of the hub of 1^ 

EiUey. If there be no resistance at all to liie motion of the put 
y, shaft, springy, and pulley will all start together, and revolve 
together. But if a resistance be offered to the motion of th« 
pulley, the shaft, and with it the piece of metal which slips in the 
slot, will start first, and the pulley will move only when Uio strain 
caused by the twisting of. the spring is sufficieii^ to overoMne the 
resistance applied to the circumference of the pulley. But if the 

[liece of metiU in the slot begins to turn while the hub of the pul- 
ey is stationary, the piece must move latency within the slo^ 
being forcwl by the screw. If thepulley starta a quai-ter of a tum 
later than the shaft, the [uece will move laterally three-quarters 
of an inch ; tf the pulley starts a half a turn later than the shaft, 
liie piece will movB laterally an inch and a half. The lateral 
motion of the piece in the slot is proportional to the retardation 
of the pulley, a^<^ this i-etardation is proportional to the strain 
upon the belt which passes over the pulley, and conveys the power 
to be used. To the movable piece m the slot is connected a small 
round rod, wliich runs out through the centre of the main shaft 
and projects some little distance beyond it. On the end of this 
-rod is auircular rack of teeth, in which phiys a pinion, on whose 



,,Goo^lc 



■SCHAHICS AMD TnETOL IXtt. 

Ebittt is a hand moving over i ~ ~ ~ 

meaaorod by Btandsrd scales, t- r— : 

pidley, — as s stnin of ten pounda, fiftj pouncM, one hundred 
pounds, — it is easy to gradaate the dial-plate into pounds, so ttmt 
the number of pounds of strain upon tbe belt maj be read off at 
any instant by a mere inspection of the dial. The mode of oper- 
ation of this part of the apparatus is then as follows : When no 
power is being canrejed from the puDey, shaft and pnllej start 
simultaneously ; there is no lateral motion of the piece within the 
slot and its connected rod, and the hand on the dial points to zero. 
Bat tke moment that power be^ns to be expended in driving tbe 
machinery, the strain upon the belt wiU be SrsC fejt by the sprinr 
which conoeots the pultoj to the main shaft, and Ihe spring will 
yield in proportion to the strain ; the effect is to let the snaft make 
ft Bmall part of a revolatioo in the hub of the pulley before the 
pulley begins to turn and keep pace with the shaft ; the rod witbia 
tbe end of the shaft Is thns drawn in a little, the hand mores over 
the dlal-plate, and points to tbe exact number of ponnds of power 
which the belt is conveying from the pnlley at tiie Instant of 
observatlM). 

The registering' of the total amount of power delivered from 
ihe pulley is effected by means of two small belts running over 
the round rod, whleb projects beyond tbe end of tbe main shaft 
and carries the index-hand above described. These two small 
belts communicate the motion of the shaft to two p^allel and 
^ual wheels, one of which bears a dial-plate, and the other an 
faiaex-hand which moves over the dial-plate. When there is no 
atrafn upon the main belt going' over tbe pulley, the two wheels 
revolve at the same rate, neiUier gaining upon the other, and 
the haad remains constantly over we same figure on tiie dial- 
- plate ; but when a strain is put upon the belt, and the round rod 
moves laterally, as above described, the lateral motion brings a 
conical enlargement of the rod under the Ittde belt which move* 
the wheel bearing the dial. The dial-wheel now goes faster than 
tAe wheel carrying the hand, and begins to count up the power 
sBed. The greater the lateral motion of the rod, or, in other 
words, the greater the power transmitted- to the working-ma- 
chines, the larger the diameter of the cone which comes nnder 
the belt of the dial-whee), and the greater the gain of the dial 
upon the hand. The wheels of both dial and hand are constantly 
revolving in tbe direction opposite to that of the motion of the 
bands of a wat«h. Tbe belt of the hand-wheel runs always upon 
ibe rod where its diameter is constant, aad as the rod moves later- 
ally under the little belts, guides are necessary to keep the belts 
themselves from moving laterally also. The proportions of the 
oones on the rod and of tbe two wheels which carry the dial and 
the hand, can be so adjusted as to make a difference of one com- 

Elete revolution between the motions of the hands and of tbe dial, 
idicating a delivery of ten thousand foot-pounds, or of ten million, 
or of any other convenient number, and by a system of gearing 
analogOQS to that used in gae-metres, any desired amount of 
power oonld be consecutively registered. It la obvious that the 
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registering appftrataa takes acoonnt of btrtli the itnda and tbtt 
speed, while the dmple index flret described meftsiirei only tlM 

ThlB faubnment ia at onoe elegant in deden, simple sod there* 
fore cheap la Its coDstmction, easihr Terified and nrorud at uiy 
moment irbea in operation, and of veiy eaaj appuoalion to any 
machine, or Bet of machlneH, drirun bj hired poirer. whether the 
power nsed be constant or variable in amount. Tlie instnunent 
admits at a great varietj of fonns; the one described above S» 
meant fbr tlie end of a abaR ; anoUier form ia so arranged as to 
be attached at any part of a mnning shaft, while in the propor- 
tions and dimenaionsofthe several jwia there would be tiie same 
variety as in common scales, wUoh are large or small, coarse or 
fine, according as they are meant to weigh coal or pUls, hay or 
coin. The iOBtrument meets a pressing want. Tea and sugar 
are sold by the poand, gas by the tfaoosand feet, cloth by the yard, 
but Bt«am-power and steam and air engines are sold by guess- 
work, or by rough and Qnoett^n roles, on whose apjdraatioK 
buyer and seller can seldom agree. 

HercaEler steam-power can be sold by the Uioniand <» million 
fbot-ponnds. 

Hr. Boggles does not patent his valoable invention. 

MVQQI^SS^ SHAFT-COIIFLIFa. 

There are some mechanical powers, vUoh, beoMiBe of not being 
of universal or general application, are seldom used and reoc^ 
nized, bnt which are of a most important and valnable oharaoter. 
Such is the differential screw, which is rarely osod, but which, in 
certain instances, is the strongest grip known in met^anice. This 
has been applied in the above improvement very effectively. 

It is a differential screw-bolt having two threads, that on tha 
npper portion being ten to tlie inch, and that on the lower part 
nine to the inch. The head of the bolt is six-sided, and la SaA 
with the su^a^e of the box. It is seated is a ciroular recess, 
wbicb b large enough to receive on the end a cylindrical m" 
socket-wrenco. Threads corresponding with tboae on tlie two 
portions of the bolt are tapped in the boxes made to fit the shaft. 

The above is sufficient to explain to any practical man tlie 
operation of this device. It will readily be seen tliat a few turns 
of tlie screw will be aofflcient to clamp the shaA-ends in a grip, 
the power of which is limited only by the strengUi of the mate- 
rial. Two steady-pins are inserted in the shaft, and project into 
holes drilled info the coupling-boxes, to provide against negli- 
gence in setting up the screw, therebv allowing the shaft to tnni. 

This is evidently a valuable and efficient conplin^. It presents 
no nuts or bolt-heads to cat«b belts or clothing, obviates the neces- 
sity of keys and spltnlng, cannot get out of order, and presents ft 
neat appearance, when turned and polished looking nearly like 
the enlargement of the shaft. 

This invention was patented April 34, 1666, by S. P. Bugles, 
Boston, Mass. — Scientific Amaietm. 
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'WICEEKSHAH'S RAH. KACHIirB. 

Before the jear 1807, aail-making was a very elow and laborU 
one prooesa, each nail beiuff eat from the bar by ^ears, and then 
screwed into a vice where the head was struck on by a hammer. 

About this time, Mr. Je^ Beed, of MassachusettB, invented a 
machine by which the cQttin^ and heading of the nails were 
performed by one cootiiiuous operation in the same machine. 
This Reed Machine, though it oat but one na^ at a time, haa, with 
bnt Ellgbt alteration, been the only nail-machine in use Dp to the 
present date. 

By a reasonable estimate, Mr. Beed, by his machine, reduced 
the cost of cutting and heading naUs to one-tenth that of the 
prooesa used before his invention, and those who availed then>- 
selves of rights under his patent have tiiereby realized large, 
fortunes. 

Tha mtichine now brought to public notice by Mr. William 
Wickersham cuts the nail with head ready formed at less than 
one-tenth of the cost by the machines now in use, and at (he 
same time it produces a nail which, from being pointed like a 
chisel, and graduatlv tapered its whole length, is much better for 
use, being more easily driven and holdina; much more firmly, aa 
It breaks the grain of the wood so little that it clings tightiy and 
firmly the whole length of the nail. 

The universal plan has hitherto been to make Hie plate from 
which the aails are cut wide enough for the length of the naU, 
and then commence cutting from one end, and continuing Hm 
operation until it is all cat into nails, the machine cutting only 

In the Wickersham Machine a sheet of metal tnm 20 to 3S 
inches sqoare is placed, and a eerics of nails cut from its edge at 
each stroke of the knives. To do this, there are two series of 
cutters, viz., bed and moving cutters, so arranged that by shiAJng 
the nail-sheet laterally the distance equal to the lengui of two 
sails, each time a series of nails is cut, the nails being alternately 
reversed as to heads and points. The motions of the machine 
are reduced to their greatest simplicity, there being only three 
motions, viz., the crank-motion of the catter jaw, the cam-motion 
for shifting the nail-plate, and the feed-motion which moves the 
Bsil-Bheet towards the cutters each time it is shifted and a series 
of nails cat. 

In catting half-inch p^nt brads or shoe^n^ls ftom a twenty- 
inch plate, there is a series of 40 nails cut at each stroke of the 
knives, or 160 per second, the machine driving the knives fonr 
tinoes per second ; of patent brads fk>m three-eighths to two 
Inches long, and shoe-nails of all sizes, one machine will «ut 
3,600 lbs. per day. Of the larger size nails, say six to twelve- 
penny nails, one machine will cut fi,000 lbs., and of ship-spikes, 
of one quarter to three-quarter lbs. each, one machine will cut 
2S,000 lbs. per day of ten hours. 

From the best authority it appears that there are S,000,000 kega 
of nails made annually in the United States; of these tlir^ 

UigitirB^yCoO^IC 



W ixmu. Of KtEnmo ihsootsbt. 

tmOu M<e flnlihlng uIIb ; b«Hkles, then «re 200 to SOO tona of 
■hoe-nnils, and aboot 1,600 tons of Bhip-apikes and nails auds 
tat yellow meUL 

OK THB UTILIZATIOK Or PEAT AS FDXL. 

Au invention of considerable practical inqxtitonce for the con- 
densing and monlding of peat for aee as fliel, has recsntly been 
bronsUi to pablio uotace bj Mr. T. H. Learitt. In a pamphlet 
compiled by nim, and published in Boston in 1866, the whole sub- 
ject of peat f\iel is thoroughly treated, showing Its economy as a 
substitute for wood and coal, especially where fuel is required in 
large quantities. 

The discoTeries of the more important uses of peat are recent, 
Uiongh its nse. In an imperfectly pre^red form, has for a long 
time oeen known in Tsiious ports of Europe and in this country. 
It is found to contain a rich supply of the carboniferoos oil of 
which onr common iUunuaating gas is made, and is pronounced 
equal in that respect, pound for pound, to gas coal. It also pro- 
duces rosin and some paraffin. Its analysis shows but &ve per 
ooDt. of oshos, and 56 of carbon. 

The experiments made last year on some of the railroads in 
Great Britain prove very conolusively that peat can be advan- 
tageously substituted for cool on tbe locomotive. That it is also 
actually equal. It not reallv superior, to the best charcoal itself 
for smeldng iron ore ana for puddling iron, has been demon- 
■troted with equal certainty. The iron Uius produced is tougher, 
finer, more malleable, freer from flaws, than any other. By this 
vse of peat, iron from English mines of admitted inferiority to 
die famous Old Hill mine in Salisbury, Connecticut, and the 
equally celebrated Swedish charcoal iron, has been produced of a 
quali^ equal to either. 

In alt cases where it has been properly prepared, it is fonnd to 
bum equally well in a cool-stove, wood-stove, or fire-place, and to 
tnake a very pleasant fire, with more flame than coal makes ; and 
it leaves no cinders. Its freedom from sulphur renders it for leas 
destroctive than anthracite ooal to the iron bars of the grate. A 
■tove lasts much longer with j)eat. Thi9 freedom from sulphur, m 
point of the first importance in the selection of fnel fur the reduc- 
tion of iron ores, is also a weighty consideration with the railroad 
men, whose experiences with Uie destructible action of anthracite 
on their engines have made them shy of that fuel. 

It comes in good time. Coal has been unreasonably ezpen- 
dve ; and a good article of peat, tliat can be used in the stove, 
the grate, the old "fire-place," or under a steam boiler, at prices 
for below those for coal, after making every allowance for the rel- 
ative capacity of the two articles, will be likely to be generally 
nsed. Feat keeps a live coal till all is consumed, and is said to be 
vperior for cooking. Its importance in mecbaoic arts is likel;^ to 
be extensive. It already finds favor for the process of melting 
gold ; It la pronounced a success in working steel ; while its use 
Si annealing la proved by the BUpeiiority of the wire made by ' 
meaoBof petU. 
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The paper reul last year before ^e Briti^ Association fajr <^ril 
Engmeer Clark, (^ London, containa irDPOTtnat facts relative to 
pest. A large establishment ia engaged in making' it in England, 
and ite trial on two of the Britiah railwars prov^ that it main- 
buned a higher and better head of Bt«am than coal did, that better 
time vas imde, and that, pound for ponnd, it was a Baring both 
cS time and money to nse peat in locomotives. 

The machine of which we hare apoken ma; be walked bj 
Bteam or other power. It receives the cmde peat jnst as it u 
taken fVom the bog, condenBes it. and in a very few mlnatea de- 
Brers it in tite form of bricks, which may thm be exposed in the 
open air or nnder shelter, to dry or care. 

There are vast beds of peat in New Engluid and Hew Toric, 
M>d it behooves om* farmers to avail themeelres of it, and tbna, 
while taming "nnprofltable" iand to aoooant. pregerve U»eir 
fiiresta, whleh are now rapidly used up for fnel, till better nM« eaa 
be fbond tar them. 

IMFROVED HACHHTEBT FOB WOKSISa GOLD ASD SILTEB OSES. 

Heasrs. Whelpley and Storer, of the Boston Milling and Mano- 
fhotnring Company, have introdoced machinery for the puIveriEa- 
(ioa of gold and aiiver ores, in which mechanical piincipies are 
iqmlied that have never before been employed for sneh a porpaee. 

The ores are broken, in the first instance, by the rapid 
morement of a oireulM iron table, a mass of metal 3^ feet In 
diameter, weighing 800 ponnds, making 1,0S& tnms per minnte. 
The table tle^ forms the bottom of a cast-iron tab, 18 inches 
hi' depth, of which the stdei are grated, or perforated with small 
openingB. The enln« atru o tu re, except the npright diaftfi npoQ 
which the table revolves, is of cast-irtm, uie wearing parts 
being of what is caUed FranUinite iron, which is so b^rd that 
. tt enta glass. TIte npper surface of the whirling-table, or bob- 
toai of tiie tub, is famished near its circamference with several 
blocks, oalled cutting or splintering blocks, also of Franklinite. 

The material to be broken, being fed into the tub through the 
hoi^r, dr^)3 nnldl its lowest point receives a shiverins blow 
from Ihe omer edge of the r^idly-TerolviDg blocks, by which it 
is ooDstaatly dirown upward and oatnmrd a^tinst the odes of the 
eyHnder, being reflected back apoa the blades until it is suffidently 
comminnted to pass through tiie perforations into the surroondin^ 
Imx or idiamber. 

The weizht of the table, with its case, shaft, f^me, cnttera, 
etc., complete, and packed ready for transportation, is about 
S,600 pounds. 

An averaee of twelve-horse power ia alluwed. in praoticei for 
tke tam work of a whirling^ble. 

The whiiliag-table is more rapid in its action tiian any otlier 
mchhiery for ontting or breaking. It is capable of redacing 
.■lore than 200 tons of ordinary quartz, in pieces from three or 
Arar inofaes in diameter, to coarse gravel size, in twen^-four 
Iwtirs. It has reduced eighteen tons S£ quarts into gravel, m oaa 
boor, throti|^ threo-quarter-inch holes. 
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The broken (ht^ents are swept tfarongfa the holes or graflng 
ttt the tub the inatunl thoy are produced, by the immediate action 
of the advancing faces of the cuttinx blades. Thus it bappess 
that no part of the work of reduction u perfumied by the sides of 
the tub, bat solely by the blades. The table is made fAxong 
eDongh to bear 1,600 rCTolntions per minute, without ruptare; 
bnt any si>eed above 1,025 tumSper minute is wasteful of Btesm 
powpr, and does nut macb increase the yield. 

In general, the higher the velocity of the whirling-table, the 
less it wears, according to the amount of work done. 

The whirling-table is inteaded to reduce ores, from a diameter 
tcom three to six inches, to the condition of mixed sand and sm&U 
gravel, <^iofly liie latter, with a small per centa^e of dust. 

The pulveiiier is constnicted solely for the pmverization or re- 
duction to dust of sand, gravel, or the small work of stwnping 
machines, and cannot ba used itself as a crusher or breaker. It 
consists of four parts or elements, all of which are neeessary to 
its use. The first is an automatic feedin^niill, which fbmishes a 
regular and constant supply of the material to be pulverized. 

The second element is an iron drum or cylinder, containing on 
■ir-wheel, which converts the sand or grave] into dnat by the 
action of rotary corrents of air, createa by the wheel. No air 
enters or escapes from this cylinder, unless by the ^d of other 
machinery. The roat«rial can be retained in the cylinder nntil' 
it is completely reduced. 

The third element is a fan-blower, — placed near, or at a con- 
§iderable distance from, the pulverizing cylinder,- — by which the- 
dust is drawn from the latter as fast as It is generated. The 
{Travel, sand, auriferous earth, or other material, b pulverised in- 
Qie first cylinder bv the action of currents of air generated \ij~ 
the air-wheel; the oust is then drawn ont, in company with air, 
by the exhaustive force of the fan-blower. The fourth element ia- 
a chamber, or series of chambers, to receive and collect Ae dast 
generated by the pulverizer. The dnslKihambers are variously 
constructed to suit the nature of the miitcrial which is to be re- 
duced, and are adapted either for dry or wet grinding, as may be 
required. A single pulverizer, appQed to the reduction of gold 
ores, accomplishes with a smaller consumption of steam or water 
power, the work of forty stamps, and the quality of the work pro- 
duced is beyond all comparison finer. In a pulverizer theored-- 
cally perfect, the principle of its working is the movement of one- 
particle on another, or mutual attriUon, promoted by vortioea of - 
air. 

Three pulverizers will give the work, in quantity, of nlne^ 

Stamps ; and the quality of this work will be so much superior 

tiwt the miner may safely estimate liis profits at twenty dollars 

. per ton, instead of ten dollars, from quarts staying thirty dollars. 

In ordinary practice, but one element of an ore — that of most 
prominent value — is sought for; the other elements being re- 
jected in slags or escaping in fumes from the Aimaces. Refer-, 
ence may be hod to the lossof iron and sulphur from copper ores; 
the loss of copper, inm, and sulphur in working niokcd oree and 



.ig.t.rB.l.G00^IC 



VBOBAXics *XD vaMrah Axtt. 49 

■wBt of (be gold ores of Golo»do, Califoniia, eta. ; uid the loM 
of silver ia working manj of tlie copper and lead oreS. Besidei 
tbeae are maay ores that cEuinot be worked by any of the present 
methods ; or, at least, oniT where labor and Ihel cost but little. 
Of these are the low-graae copper ores, with which our coontry 
abounds ; the mixed ores of galeoa and blende ; of nii^el, copper, 
uud cobalt; andof galena and silver. 

To work an ore properly, every naeftil element slioald. If pos- 
sible, be converted into a saleable commoditr ; and the expense 
of working the ore should be paid by the ule of those parts that 
ate now rejected as refuse. 

The first 8t«p in oor system is to rednoeUie ore to an impal- 
{table powder. 

For this pm-poae we have designed the breaker or whlrthig- 
table, for splintering the ores by percussion, and ^e pulTerizer 
for reducing liiem to dust. 

It will not be ^uesUoned that an ore in the state of powder is 
ip the best condition to be acted upon by chemical reagents. 
Having, then, accomplished this first step, the uext is the use of 
the water furnace, which consists of a hollow tower or upright 
flue of masonry, in the form of a truncated cone, and a horizontal 
flue starting from its base. The bottom of the tower and flue ia 
formed byawater-trough, in whichisa horizontal shaft, furnished 
with paddies, which is made to revolve to keep the burned ore in 
motion, that it may be thoroughly lixiviated. Around the head 
of the tower we four flre-boxes, together forming a cross with a 
voided circular centre. 

Their tops are arched so as to form a flue inclioing downward, 
to approach the tower-head. Eesting upon the tops of these 
uches is a dome, which has a central openmg, througn which the 
ores and reagents are fed into the furnace. At the extreme end 
*^ the horizontal fine is a draft and spray-wheel revolving in a 
chamber. A wooden flue or conductor leads from this to a second 
wlieel of the same character. We fill the 'trough with water, 
kindle the fires, and set the draft and spray-wheels in motion. 
The action of tlia wheels draws the converging flames trom the 
fte-boxes down'the tower. These flames extend down but a 
short distance, depending upon the Idnd of fuel used, and but 
iik>wly heat the tower ; resort is therefore had to the use of pul- 
verized fuel, in order to obtain tiie desired beat. There are two 
fto-blowera ; one to suppiy air, the other to force powders of any 
kind into the bead of the furnace. 

These blowers are nov put in motion, the seoond one forcing 
pulverized tan bark, or coal of any kind, into the flames pro- 
ceeding from the fire-boxes. 

The minute particles of pulverized fuel, each surrounded by 
its atmosphere of oxygen, lenite with intense combustion. Both 
equivalents of heat are ap^ed at the point of work. By tMs 
method, in the furnace we nave nowin operation, fif^ pounds oi 
charcoal will create an intensely hot flame twent^ feet long and 
Uu^e feet in diameter, and lastmg an iiour. 

The walls of the tower now ruUate tux intense heat inwai-dly. 
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whk;hifl,jc>foonne, greftteet atthepoint of tbeinteraeotioD of Ae 
nys, irhich ii the centre of the tower. 

If tb« ore to be worked be a enlphide of copper or Iron, for ex- 
ample, coDtajnipg sulphur sufficient for its own oomplete oombos- 
tion, the sapplf of pulverized fael Is now cut off, And the pulver- 
i*od ore fed into the furnace by the second fan-blower. Filing 
tnto the focuB of rkdiUion, with a sufflcienl suf^ty of oxy^o from 
the fan-blower, the oxidation of each eletaent of die ore is almoBt 
iDBtantaneons. 

Host of the ore fftlla at a bright red or wliite beat into the water 
of the tank. 

Many one fbralsh their own fael la the sulphur they contain. 

When ores containing but little sulphur are to be burned, (ha 
supply of pulverized fuel muat be constant. 

In woi^ing ores containing copper, this metaJ is found ia sola- 
tlon with some iron, M a soluble salt, ^e nature of which will be 
according to the character of the bath. 

We have introduced important economies over the ordinary 
methods of separating the two metals, and obtainiDg the prec^ 
itMes. liie separation and re&ning of the metal ia ^ected in tfis 
solution. . 

In working the mixed ore of sulphides of lead and zinc, the 
lead is found as a sulphate in the bottom of the water-taak, and 
the zinc as sulphate in soluUon. 

Not the least iaterestJug features In onr system are the applica- 
tion of the pulverized fuel and its eoonomies. ' There is not only 
a lai^ economy of heating force, but other consequences vhidh 
are fSond to ije Taluable. 

It la a fair estimate, that. In working copper ores, this method 
requires not more than one-eighth as much fuel as is required by 
the so-called English or German methods. 

The effect of the spray-wheel, which should perhaps be called a 
water-poly erlzer, in wetting down or condensing dust and fumes 
that would otherwise escape, should not be overlooked. The 
eenerol use of it will convert many losses into profits, — the 
tosses made In the ordinary methods of working copper, zinc, 
and antimony ores for instance, — and by it many seiiona utusances 
will be abated. 

HOKSB-rOWEB. 

Horse-power is a nnlt of force introduced by Watt, to enable 
him to determine what size of engine to send to his customers, to 
supersede the number of horses which the new power ("steam) 
was to replace. Ho ascertained, at a London brewery, that tlie 
average force exerted by the strongest horse was sufficient to 
raise 33,000 pounds one foot high in a minute ; thus, an engine 
of 200 horse-power would be a foi-ce equal to that of 200 horses, 
each lifting 33,000 pounds one foot high per minute. Watt had 
two methods of esbmating and comparing his engines, viz., by 
the power, and by the duty. By the power is meant the quantilr 
of work which an engine can effuct in a given time ; by the duly 
is meant the quantity of work which it can effect by a given ex- 
penditure (rffbel. Now, it is evident that, withont any change in 
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fte rise of sn engine, bnt rimplj byinore&sIn^tJiepresnmof tbe 
steam, the power of aa engine may be greatlj iacreosed ; that la, 
tha load r«inaiiiiag constant, the epeed of the piston may be In- 
creased, the Qumt^r of strokes may be increased, and consequent- 
ly tbe work done per minnte will be increased ajso. Henca it ia 
oifficnlt to applya limit to the power obtainable from the amaltest 
eyhnder, provided the boiler be large enough to evaporat« Uie 
in<»:eflsed quantity of wat«r, and strong enonefa to resist the 
increased bursting pressare. In fact, no size oi cylinder can be 
reckoned &a liaping a pardcnlar power, ainoe the power depends 
not on size bat on strength, Neverthclesa, in modern engineering, 
the term horse-power refers rather to the size of the cylmder thao 
to the power exerted ; and the value of thifi unit has undergone 
many changes, so that in a modem engine a horse-power maj 
imply 52, or 60, or 66,000 pounds, one foot high, per minute. 

The plan now adopted for ascertaining the performances of dif- 
ferent engines, is by an instrument called an indicator. Tills con- 
nsts of a small cylinder, fitted with a piston, which is pressed 
down by a spring. By the heigid to whicli this piston rises 
against the spring tJie steam pressure within tiie cylinder is Indi- 
cated ; and Uie numt>er of pounds pressure on the square inch, 
multiplied into the number of square inches in the area of the 
cylinder, add by the number of feet travelled through by the 
piston per minute, gives the impelling power; deduct, inlai^ 
engines, about one-tenth for friction, and the remainder ia the em< 
dent moving power, which, divided by 83,000, gives tlie actual 
horse-power. 

ADTAKTA.0E8 OF SUPERHEATED 8TEAX. 



t>er, 1866. " Superheated " steam, or steam wtiich has received 
an Increase of temperature without increase of weight, by the 
direct application of beat, has enemies who stoutly m^nt^n that 
no benefit can be derived from the superheating, as Uie steam haa 
its itia-rimiini efficiency as soon as generated. 

The &liacy of such statements is evident on reflectJon, and 
plainly shows that those advancing and upholding them have 
neitJier practical acquaintance with the subject, nor nave given it 
Mrions Uionght. It is clear that, as the greater part of the steam 
generated in L>oiIers is obli^d to pass througli tbe water above H, 
on its way to the steam-pipe, it must unavoidably carry with it 
muchwal«r in ^e form of spray, mechanically combined, and held 
in suspenaion. When boilers " foam,'^ this m>eration ia greatly 
incatiased by unnatural causes, the delivery of sprav becoming so 
great at to seriously inconvenience the engine, and endanger Ita 
safety, as well as that of the boiler. And, in boilers proper^ con- 
structed and carefully operated, which may be supposed to work 
dcy steam, much more water than is generallv conceived is con- 
stantly carried over with the steam ; and this defeet cannot be en- 
tirely remedied, even by the most judicious arrangement of " dry 
tHpus," ateam-dnuns, etc- What, tben, becomes of this wat^ 
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mixed with the steam, nnd whlfp hu been beiit«(l at tlie expeme 
of the fuel? It is evidoDt that ft is naeless for power, snd, as It 
has ao latent heat, H is verv unaTfiUnble for heating or drjlng 
porposoa. It cannot act ouierwise than aa a " clog," csnsiDg 
man fHction in the ateam by-its presence, inconTeniendng' tb« 
operaUoD of the CDgiae, and tending ta condense the steam with 
which it is associatiid. Now, by sii^ierheatiiie this wet, satanU«d 
steam. It is converted into an elastic vapor, by the complete s«d 
Instantaneona vapoi-izatjon of Its surplus moisture, while its tem- ' 

Serature is ralsea sufficient to preserve it from prematura oon- 
ensadon In passing to the c^^linder, or to the heating or dryin* 
oolls. The volume and elasticity of the steam is thus increas^ 



to a wonderful extent by a Teij moderal« decree of supcrbeRt- 
ing, and its subsequent operation in the cyliiider is highly sttd»- 
factory. But anoUier advantage in the eystem should not be 



overlooked, and that is the expansion of the steam as a gas, by 
the heat imparted to It afler itji surplus moisture has been evap- 
orated. Although the greatest gain must ensue from the addition 
of the fij^t few degrees (say fitly} of heat, when the expansion of 
the steam from its previous saturated condition is veir ^roat, yet 
tbehigbest authorities agree, that, after it is thoronglily dried, Uie 
•team follows the laws of gases, and its volume may be doubled 
by the addition of 480 degrees of heat. It is a fact' proved by 
most accurate expenmcnts, that the higber the degree of super- 
heating, the greater is the economy ; and if steam could be used 
at a temperature of 1,000 degrees, its efficiency would be vety 
largely increased. Inasmuch as it is not practicable or oonren- 
ieot with engines, as at pi-eaent constructed, to use steam at euofa 
extreme temperatures, we are unable to roalizo the greatest econ- 
omy of superneatine;; but, if ordinary steam of 50 pounds pressure, 
at a temperature of 301 degrees, be superheated to 400, the ad^ 
tion of this 99 degrees of heat will augment its volume (or proe- 
Bure) more than 20 per cent., and willnot render it at all injarf- 
oua to the lubrication or packing. Where this superheating 1b 
effected bv the waste prc^ucte of combustion, the increase re- 
ferred to Is all clear ^n; but when acquired, as is fVeqaently 
done for convenience, at the expense of the ftiel, a simple calcu- 
lation shows that even then the economy from the expansion as r 
SLS is from 10 to 16 per cent., independent from that realiaed m 
e vaporization of its sui'plus moisture, and which is as mnc^i 
more. Saturated steam cannot part with any of its heat witiiont 
becoming condensed; and this loss, W premature condensatjoe, 
is often a very laige percentage of ue total amount of steam 
used. In every unit of the steam thus condensed, there are lost 
1,000 units of heat, which have been supplied by the ftaet, but 
bare not been utilized. Superheated steam, under the same ch^ 
onmstanoes, might lose all of its surplus heat, but would still exist 
u steam. 

In England, where the practical advantages of snperbeated 
steam are more thoroughly understood and generally acktwwl- 
edffed, its employment is common, and is attended with the most 
a&OafMiioty and economical results. The steamers of the " Fenin- 



UigitirB^yCoO^IC 



saved them maar tliuu»iuid tond of coal. In this conntrr, th« 
eteamers of the "Bay Line," miiDtnjF between Baltimore and For- 
trass Muuroe, emi>loyed euperheatefl steam with an econoinT <^ 
30 per cent, in their fael. Tbe gteani, which waa snperfaeatea br 
means of an arranijement of tubes ia the aptake, -wna nuudtained 
At a temperature of 400 degrees in t!ie cylinder; yet a Bnbseqnent 
iospccdoD of its interior auiface, afttir nsin^ this steam for several 
months, showed it to be as smooth and polished as a mirror. The 
writer's experience in the practical application of superheated 
St^am with Btatianary boilers has shown that where the steam 
was superheated bj tiie fuel about 100 de^ees abore tbe tem- 
perature dne to Its pressure (giviug a temperature of 400 
degrees in the cyli]ider(, the saving in feed-water, or steam, wu 
nearly oae-third, and the economy in fuel was ODe-qaarter, 
showing that from &vo to eight per cent, of the fhel was required 
.fi>r saperheating the steam generated by the rema^inder, therel^ 
Increa^g its efficiency neany one-third. With this temperstare 
.nmataioed in the cylmder, by a judicious arrangement of the 
Mperheating apparatus, the operation of ihe engine was higfalr 
BatisCa£b>Ty, no water being present to necessitate the opening af 
water-cocks, or bring undue strains upon the cylinder-heads or 
connections. It is hardly necessary to add that no appreciable 
ttction could be observed upon the lubricants, packing, or woridng 
surfaces of the engine. 

The fall economy due to the use of. steam expanrively cannot 
,be realixed when it is employed in the saturated condition, owing > 
to its partial condensation during expansion. As heat and power 
are coirclatlTe terms, steam cannot perform work without tbe 
diminutioa of a portion of its heat, besides that lost by radiation. 
This heat, corresponding to tbe work done, may be taken from 
superheated steam without destroying its efficiency ; for it will 
.still remain in the cylinder, pure and dry, to the end of the stroke. 
It can be confidently asserted, that no steam engine is entitled to 
that name, if it employs a mixture of water and vapor instead of 
the genuine article. The objections sometimes advanced on the 
ecore of " want of durability " in superheatlhg apparatuses may 
. be entirely removed by the exercise of a proper care in tiiett 
construction and application, and by the allowance of a liberal 
amount of hewing surface ; so that it is not necessary to subject 
the superheaters to an undue degree of heat, which would natn- 
.lally tend to their destruction. These particulars faithfully com- 
-plied with, it will be found that no tangible objections can be 
opposed to the employment of moderately superheated steam; 
and, when such econumical results obtain from its use, it seems 
unaccountable that it is not more generally appreciated, and that 
the manufacturing public still adhere to the old saturated article, 
wasting by it bo£ their time and money. The practical advan- 
tages attending the use of superheated steam, either when used 
as power, or for heatjng aud drj'ing purposes, are immense ; and 
it is to be hoped that, wUh tbe mcreased diffusion of knowledge. 
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Um old prejudtou kgninst it may be removBd, white Its teat 
nwriU ue opealf and mdrermlly acknowledged. 

HOLLOW STAT-BARS POB STSAH-BOILEBS. 

The lafety otten of manr persons depends on the efflcieney of 
the itay-bars of a Bteam-boller ; bat too often their impottaace Is 
not snmdently recogniaed, or they are weaker or leaa numeroni 
than they shonld ba, that a little additional profit may be made by 
tlio boiler-maker. A sUll greater source of danger exists when 
they ksTO been used, bnt have become so corroded as to be j»ao- 
lically worthless; which, from their position, is Tery likely to be 
the case, and wiUiout its being probable, or periiaps possible, ta 
discover the change they have undergone. A very simple and 
effective way of mnking them prooluim their own inefBcienoy M 
now in use on the Normern R^w^ of France. Tbey are mad* 
with a smtUl bore from end to end, and thus when one of them 
fdres wav, or is seriously corroded, the steam or water escapes 
HirouB;h in such a way as infallibly to attract attention. To pee. 
Tent their being stopped Dp by dust, etc., their extremities, whero 
not otherwise protected, are loosely closed with wood, etc., wbicb 
U ea^y biown out by the escaping steam or water. From tfea 
BmAllness and position of the bore, which is exactly in the centre, 
the Todis scarcely at all weakened b;it,butthenecessarystrength 
may be secured by a very slight auj^mentation of Us diameter.-^ 
jMttOiciual Obterver, AprU, lS66. 

KOST CEinS BAtLaOAS.— CXHTE&«*IL BTSTEIL 



On account of the long time which must yet be o 

fore the Moot Cenis Tuooel is finished, — four and a half miles yet 
remainmg to be executed, — it is proposed to place a temporary 
track over the summit of the mountaia. An eiq>eFimental line of 
one and a fourth miles has been constructed on the must difficrit 
portion of the route. By the report of CapL Tyler, of the Boyid 
Engineers, tbis distance is ascended in eight and a half minRtea 
wi£ a load of sixteen tons, though the average grade is as steep 
as one in iJiirteen, and at a maximum of one in twelve. ^Hm 

§lan adopted to obt#in adhesion is an aiTangement of horizontal 
rivers biting on a central rail. This plan, though regarded aS 
new in Europe, was long ago patented and used in Amerioa. — « 
Jouma^ of the .FVanUin htatitute, Nov., IS65. 

A paper on tlie same sabiect was communicated to Oie Brilisli 
Association, hi 1866. by Mr. J. B. Fell. Ailer alluding to titv 
various difficulties presented to the advance of railwaya bymomi-' 
tain rangus, and the efforts made to overcome them, it was stated 
that the use of the oentre^r^l was first thought of by UeiBTS. 
' " ' ' ■ "30, and proposed to be applied to tha 



Eat into operation. In ignorance of what was then done. Baron 
eguir, in France, the wnter, and others, also applied thdr nunds- 
lo a solution of the problem of constructing railways over steep 
^adients. It was not IJU Mr. Brassey and the writer built a 
o«td^r^ engine, and laid dawn a length of line oa that pUn md 
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tin Cromford and High Peak Railway for experimental parposm, 
In 1863, that the sjstoin was put into pradacal operation, tb* 
experiments being entered into in order to satisfj the Italian GIot- 
emment aa to the Feasibility of laying down a line on a similar 
^Dciplti oTer one of the Alpine passes. The mean eradient of 
the firet twenty-four miles m line, from St. Michael to Lamlebur^, 
ia one in sixty, with a maximum gradient of one in twelve ; thA 
ttiit/r twenty-fonr milea, the mean l£ one in serenteen ; and over 
the whole length there areatintervalscurresof two chains ndioa. 
The line rises to an elevatloD of seven thousand feet, and is ex- 
posed in places to avalanches and heavy snow-drifts ; bat it will be 
snitablr protected. The system of locomotion adopted was that 
of a third or traction rail, on which adhesion coold be obtained bj 
hortBontal wheels, worked by the engine in coninnctioa with or 
iadependently of the ordinary driving-wheels, which admitted ot 
tin wei^it of the engine being reduced to a minimum, while Ifae 
preissBFe apon the middle mil oonld be carried to any required 
amount, and gradients of one in twelve worked with as much 
eniidnty and safety as Uiose of one in a hnndred. The centre- 
aH also furnishes the means of applying most powerful brakes 
lorormtrollii^ttiedescentof thetrtuns.and greatly dimtnisbee the 
fHobonal resistance in passing round sharp «irves. Besides this, 
the oentre-nU renderea it'.almost imposrible for the train to leave 
Ae ndls. The first experiments were tried in die Cromford sod 
Hlgb Peak Railway from September, 1863, to February, 1864. 
The weight of the engine and load waa from sixteen to seventeen 
tons. It never failed to take loads of from sixteen to twenty-four 
kODs up gradients of one in twelve, or in woiking round curves 
ef two and a half chuns radius on tiiat incline, the brakes having 
perflRet eonirol over the train on the ascent. Certain improve- 
tBenbs soggeeted tbemselves, — tjie boiler-power was insofflcient, 
tite inner iRachineiy too crowded and inaccessible, and the con- 
neetiRK-rode, woiking at too great an angle, by an irregular, 
tapolmve movement, diminished the adhesion of the horizontal 
wheels. The improvements were made and further experiments 
eenducted with special reference to the requirements of ue Italian 
Govemmenb, which Inolnded three trains adi^eaoh way, the maU 
taKln to perform the journey at an average rate of twelve milea 
an honr, including stoppages, the speed up the steepest Incline ' 
being seven and a half miles an hour, while the gross weight of 
UtB train was to be sixteen tone. The mixed and goods tj-uns 
w«re to carry forty and forty-eight tons each, with two engines. 
The trsf&o on these tr«ns represented a return of £100,000 an- 
uuUy. The writer described the official trials in Italy in the 
pTMenee of the representatives of the English, Italian, Russian, 
■ad Austrian Governments. The result of the trials exceeded the 
BWttmate ix>th as to speed and weight of the trains, and Captain 
l^ler, who repreaentiid the Board of Trade, reported "that this 
s(dteme for crossing the Mont Cenis is, in my opinion, practio^ 
Ue, boti) mechanioally and commercially, and tliat the passage of 
the mountain may thus be effected, not only witii greater speed. 
osrtAin^, and convenience, but also with greatw safe^, nnder 
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the present »rnmgementB. . . . There ii no diiBuiilt^ in eo ^- 
plying and securing OtVt middle-rail, utd making it virtuftllj onei 
GuntiuiiouH bar, ad to preclude the possibility of accident from its 
weakness or frum tie failure of ita fusteniage ; and Uie only ques- 
tion to m; mind is whether it would not be desirable still further 
lo extend ita application to gradieuta leas steep than ooe in twenty- 
four, with a view to greater security, especially on curved portions 
of the line." Similar favorable reports were quoted Uom tba 
French Imperial Commissioner, white it was stated that those of 
tiie Italian, fiussiau, and Austrian Commissiuners were equally 
favorable and conclusive. In November and December lost, the 
French and Italian Govemmeuta granted concessions, autJiorizine ' 
the railway on (he Imperial postal road over the Munt Cenia wilA 
a width of about thirteen £ugli£h feet ; and a company has sioQB 
been formed to carry out the undertaking. The works were aoa)r 
menced in March, and the line is expected to open in May nest. 

Attention was dii-ected at some length to the condhions essen- 
tial to the success of the system, the first of which was the eu}- 
ployment of different types of engines, according to the heaviness 
of the gradients ; of each of whi^ full descriptions were given, 
with the aid of colored diagrams. The carriages, as well aa Uu> 
engines, are each furnished with four horizontal wheels, which 
ha.ye flauees underlapping the cenlre-raiL These act both as 
euid^ ana safety wheels, preventing the oaniages from leaving 
Uie nuls, and, by guiding them round the curves, greatly dimin- 
ish the frictioDOl resistance and the tractive power required, 
thereby ^nde ring it easy to reduce the weight of the engine U> 
that wnich was necessary for producing and carrying the power 
required for the traction of the train. The economy of weight 
ha« been effected by a aimpler arrangement of the machinery, ajod 
by using on improved quitlity of material. For the making of 
mountain lines, which are exposed at certain seasons to anuufa- 
vor'able climate, from the effects of snow, fi-ost, and fogs, it was 
- desirable to devise some means of cleaning the surface of the nulB, 
and for improving the state of adhesion as the trains advanced, ao 
aa to dispense with the use of sand. This might t>e done at apeeda . 
from five to ten miles an hour ; ice and snow might be cleared off 
by cutters attached to the engine ; and, in seasons of mist, ne^ 
machinery could be probably contrived for removing that almost 
imperceptible film of mist wluch diminishes the adhesion to nearly . 
the same extent as ice. The adhesion was best in the winter, 
when the snowremoined for months in a state of dry powder; but 
the places where it accumulated were protected by covered wayi, 
and the rails were always in good conoitio[^. 

He said that the centre-railway system was never Intended to 
be worked on any except the steepest inclines, where do otlier 
engines could work. It would be only necessary to have a cov- 
ered way for fourteen kilometres, which would coat £40,000. One 
kilometre in the avalanche district, which was well l>sown, would 
have to be protected by stone ; but the remainder would be pro- 
tected by wood, which was amply strong enough to resist the weight 
of from twenty to thirty feet of aooumnlated snow. — deader, l^X. 

UigitirB^yCoO^IC 



IfSCHAincS Ain> VtXWCL AXTfl. 



mantATio bailwat. 
The Pnenmfttic Dispatch Company have saoeeaafally applied 
&e principle of atmospheric pressure to the convejaoce of Iett«ra 
and merchaiidise, and thus afforded an opportunity or showing , 
that homan beinga may continue without inconTenience in aclosed 
tube. This remoyal of an apparently insuperable objection to 
- atmospheric propulsion is very important, since, with a pnea> 
made railway, the danger of acddeut is reduced almost to nothing. 
Collisions are impossible ; and, as the train cannot get off the line, 
the greatest velocity is unattended with danger. The view 01 
external ot^ects is excluded j but this privation is little greater 
than that experienced on ordmary railways, where there are many 
cuttings, tunnels, and interposed objects. With an atmospheno 
railway, the expense of construction and maintenance are greatly 
diminished ; steep gradients and sharp curves cease to be objec- 
tionable, since an- ascent of one in fifteen, or a curve of eight 
chains mdius, causes no inconvenience, and great facilities are 
afforded by it for passing under rivers. 

The tnbcs of the Pnenmatio Dispatch Company have been iu 
operation for more than three years, mconveyingpai-ccls; and the 
applicability of the system to carrying passengers has been amply 
demonstrated. The line of the Waterloo andWhitehall Railway 
is to cross the river just above nun^erford Bridge. The tube js 
made in four sections of two hundred and thirty feet length each. 
The ends of these will be connected by being introduced into 
junction chambers foimed in the brick piers on whicli they rest, 
the joint being made water-tight. These piers do not rise as higli 
ns the present river bottom, and a channel will be dredged across 
the river to receive the tubes, though the principal weight will be 
supported on the piers. One of the tubes is now completed at 
the ship-building yard of Messrs. Samnda, at Poplar, five miles 
below its intended situation. It is twelve feet ninemches in diam- 
eter inside, and is of three-qaart«r-inch boiler-plat«, surrounded 
by four riuga of brick-woii, which is firmly held liy cement and 
flanged rings rivet«d to the plates. Its weight, ^^ >t lies, is nearly 
one thousand tons. To convey it to its destination, the ends are 
to be closed by bulkheads, and then, having a buoyancy when 
in the wat«r of abont three hundred tons, it wUl bo floatea up the 
river and brought into position over its piers. An inner ring of 
brick-work will then be built inside it, and just enough water 
admitted to sink it upon its foundation. The joints between the 
tubes and piers will then be made water-tight, and the bulkheads 
removed fixMa the ends of the tubes. Tbefonrtubes will thus form a 
great Hub-aqaeous bridge of four spans of two hundred and twenty- 
one feet each, the tubes resting m a channel dredged across the 
bottom of the river, but being chiefly suppoiied upon massive 
piera which do not rise eveu to the river bottom. The coffer-dam 
at the Whitehall end of the line is no less than fifty-three ieet 
deep. 

When the undei^irouud tunnel was finished fVom Holbom to 
Easlon Station, a distance of two miles, a train of goods with an 
Attenduit was sent through the whole distance in five nr" - 
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It ttpptitn from recent experfniMrta eottducted by tiie LoBdon 
PneniDatic Compuiy, that one hondrad and twenty tons of goods 
can be sent through their eighteen miloa of tubes every hoar, at 
ftcnstleas than one penny a ton per mile. — Intdtedvai Obttnter 

AZKUI. LOOOHOnOir. 

A pamphlet haa lately been published on this anbject by Mr, . 
Boulton, from vhich may be gathered man^ interesdug facts. 
After giving it aa his opimon that balloone vill never permit us, 
■afely and at pleasure, to navigate the air, on acoonnt of the vast 
surface tbey present to the action of the ivind, he proceeds to 
■how that if the problem of aerial navigation is to be solved, the 
encumbrance of balloons must be altogether dispensed with, and 
an engine must be devised capable of lining its own weight and 
that of an aeronant into the av, and of continning to exert the 
power requisltfl for this pnrposo for a considerable time. There 
is no difficulty tn devisinEmechanical instruments for aerial pro- 

Eulsion and guidance. Earlier projectors principally aimed at 
nitatiag the wings of birds; but since tie use of the screw for 
the propnlsion of steamers, the employment of a similar propeller 
for aerial locomotion naturally suggests itself. The action of such 
a contrivance is illustrated by a small toy called the Stropheore,* 
sold for the amusement of children ; when a string pulled by the 
hand, giving a rapid rotation to a miniature propeller, causes it 
to rise in the air. It is also illustrated by firo-works called the 
Chinese turbine, which rise similarly in the mr when caused 
rapidly to revolve by the combustion of the explosive mixture. 
There is no reason to apprehend any particular difficulty in the 
mechanical adaptation of this principle to the purpose under con- 
sideration. The real difficulty lies in obtaining a suitable motive 
power, I. «., one capable of ful^ishing a sufficiency of power with- 
out weight. In the case of the steam-engine, which first occurs 
to the mind as the possible a^'cnt of the propulsion, the chief ob- 
jection is the weight of the boiler, coals, and water ; that qf the 
cylinder, piston, and moving parts being comparatively trifling. 
The eaiono-engine, "although dispensing with the weight of water, 
does not on the whole offer prospect of advantage. Another 
source .of motive power Is offered by the eombustion of gas, t, «., 
by exploding a mixture of inflammable gas with atmospheric air. 
In a gas-engine constructed on this principle, the weight of the 
boiler, coals, and water necessary to the steam-engine is alto- 
gether dispensed with ; the place of these being supplied by a 
receptacle of gas. a source not of weight fcut lightness. There is 
one difficulty, however, viz., that if the receptacle of gas be 
largo, without which long journeys would be impossible, diffi- 
culty of propulsion and guidance, as in the case of a ballorai, 

* In the Stropheore we have & few light wlDga placed obliquely aroDnd a OBntral 
■tem ; by the utlon of tb* lisDila with » Btiiag, u in a huminiDR-loii, roUtloo la 
Imported to those wings, and immcdiBtely ths machina rI«B, and jileroei Its way 
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would be crested, "niis evil ironlit be remedied, thoogh not 
vithoat nacrifice of llehtness, if a stock of petroleum were carried 
Instead of a receptacle of gas, and the vapor of petroleum need 
Instesd of gM for explosion, with a dne admixture of atawflpberio 
air. Anol£er source of motive power is aflbrded bj s<did explo- 
sive substances, t. e., bj compounds which on combostJon ^Der- 
ate a large volume of gaseous products. Such are gunpowder, 
gun-cotton, ttae mixture used for rockets, etc. In case or an en- 
^ne worked br such piower, the weight of boiler, fuel, and water 
necessary to t£e steam-cngjne is replaced bj that of die supply 
of explosive raatenal, whercbj for 80011 jonmejs a great reduo- 
l3on in weight is effected. There are some further considerations 
which seem to show that these powers are capable of ac^ievlnH', 
to some extont, the desired resnlt, which the steam-engine, prob- 
ably with justice, is pronounced incapable of effecting. If a veir 
diminutive steam-eugine could be made capable of raising itself 
into the air, a powerful eteam-enginQ could be made to do so 
Itfeewise ; for the ratio of weight to power is greater when tbe 
steam-engiue is small than when it is large ; ana iJiis holds good 
in the case of most machines or engines. Now, rockets are actu- 
ally made capable of lifting themselves into the air, and If small 
rockets can do this, surely, in accordance with the above princi- 
ple, large rockets can do so too, and in proportion to the size of 
the rocket, its power of lifting a load will increase ; and if this be 
BO, it must be possible to construct a rocket,, or a combination of 
rockets, capable of lilting from the ground and transportinff to 
Bome distance the weight of a man. The weight oot-oally iSted 
by the larger Congreve rockets is not inconsiderable ; but it is 
proper to consider that this would be greater were the power of 
the gaa brought differently into play. For tbe rising gas acta 
moch more advantageously when the rocket is moving at a high 
Vftlocity than when it is stationary, — a large proportion of its 
power being wasted in the latter case. Couid the power act as 
advantageously when the rocket is Etatlonarr as when it is 
moving at full speed, it would be capable of lifting trom the 
ground a greator weight than it actually does ; and a greater 
supply of 'material being lifted, an increased range of flight could 
be obtained. For this reason, a rocket, however great its power, 
would be wholly ansuited to the purpose of aerial navigation ; it 
being Impossible to retard its speed without diminishing the 
power excited by it. But no such objection exists if we conceive 
tbe gas to produce motion, not directly, but by means of a pro- 
peller. For the propeller may revolve at fuU velocity, and thus 
the maximum of avaUable power be bronght into play, while the 
«ngiDe itself is moving throu^ the air slowly or not at all. The 
aUne reasoning holds in reference to the Chinese turbines — i. «., 
that the ratio of weight to power would be ^eat«r when thev are 
small than when they are lar^e. AnA In this case, if a small tuP- 
Irine can lift Itself into the air, a fortiori, a large one can do so. 
Such considerations seem to show that, though the steam-engine 
may be wholly incapable of accomplishing tne feat In question, 
jet that odter powers bow known to ne ore capable of effecting 
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It to some extenL SiiMK»a, howsTsr, Otat tfaia be ao, tke qmn^ 
tioB still reautias: "What range of flight oould be atbuoed by 
mcMiB of tuif power now known to usr ** This would of coar*M 
be limited by the quantitj of material (whether peUroleum, gaa- 
OoUon, or an; other aabstaaoe) wliich it would bu possible to lift 
Into the air; and experiment alone would determine thia poud. 
It does not seem very bold to anticipate that & range of flight 
equal to that of a caoiioa-ball might be found attitinalile without 
much difflculty ; and if once such a beginning be made, improve- 
ments might be expected to follow, eoabling greater distances lo 
be performed. Another question is that of^cost; this would, 
of course, mainlj depend on the nature of tbe material available 
for the purposes. Could the desired object be achieved by.tb* 
use of petroleum, the cost would be comparatiTely modentte; 
while if it were necessary to employ gun-cotton, the mixture used 
for rockets, or similar explosive compounds, the cost would be 
Tery great. It is obvious that in any case such s means of loco- 
motion would be tar more costly than tbose now practised ^on 
land and water, »nd wholly unfitted to compete with them for 
ordinary purposes. At the same time, it is manifest that there 
are Dimerous occasions, especially in wu'lare, where the power 
of moving in any desired direction through the air, even for very 
moderate distances, would be of great servioe ; and coal for ttut 
aooompliahmentof such an otgeot would not be grudged. 



OH THB B8B OF STBXL »t>B RAILWAT FCTSFOBBS. 

The applicatioa of steel to many of the pnrposes for which iron 
had been and is now generally used, had men limited by the 
difficult in producing steel in sufficiently large masses, at a coat' 
paradvelj low cost, and free from fl^ws, wiui a perfect hontoge- 
neousneas of material, — this seemed to present an almost insu- 
perable difficulty to its general employment. Cast-steul made by 
cementation, while possessing superior hai'dness, Licked tenacity ; 
if tough, it was soft; if har^ it was brittle. In 1851, however. 
Krupp, of Essen, Prussia, showed, in the London Exhibition, an 
Ingot of oast-steel weighing 4,500 lbs., the heaviest then known. 
In 1862, be exhibited ano£er one weighing twen^ tMis, in the 
form of a solid cylinder, nine feet high and three feet eiG:fat in- 
ches in diameter. It had been broken across to show ita fracture ; 
onder a good microscope it would not exhibit a single flaw. 
Since then he has repeatedly prodoced masses of for^ tons 
weiriit. 

There can be no reason, at tills late day, and in view of the ex- 
periments made in England and on Uie oontinent. for doubtiqg 
the superior durability, and the n^mate siuierior cheapness, M 
■teel rails and tires over those of iron. On oar railroads it is 
theoretically correct to say that the weight of a load rests on a 
point; but it is not practically correct. There is compreasion; 
much of it in the road itself, or the rail, but some of it in the 
wheel or tire. Yet, notwithstanding that it oaa be AemoasoMtA 
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tkat tUs oompreMlon makes wfaat would otherwiae b« a l«vd 
Toad one continaftlly np-biU, tbere are peraooA who sdrooaM ft 
jleldins foundation, as there are tbase who insist oa a si»in^g 
or yl^ding tire. The mere fact that oor ordiDorj locomotive tirea 
most be oooasionally re-turned is a auffloifliit refutation of their 
puation. 

A perfectlj rioHd bed or n»d-waT, Mid sa rigid whe^, is the 
rule that is found by experience to be the beaC Soon as a wheel 
or tire a«ts " out of round," it becomes, in operation, a hammer, 
destro>iDg the rail. Mr. BcBsemer, at a recent meetlDg of ttie 
British Association at Nottingham, gave an excoedinglj elaborate 
sod interesting account of liis own system of manufitctnriQg 
■tee), and showed the vast importance that branch of Industr; 
had assumed since his patent had come into working operation, 
S; Ilie old sjstem, forty pounds of steel was the largest mass of 
metal operated upon ; but by hia process as much as twenty-fire 
tons could be converted into steel in one beating. It had super- 
aedod iron wherever large oaadnga were required, such as ord- 
aauce of large size, locomotive and marine engine-cranks, raijs, 
etc. He mentioned, as showing the superior durability of steel 
r^ls over those of iron, that at the station at Camden Town, at a 
part of the tine over which all the traffic passed, a Bt«el rail waa 
placed <Hi one side of tbo line, and an iron rail on the other, and 
that seventeen faces of the iron were worn awsj, while the first 
face of the steel rail was still in working order. Steel rails put 
down four years ago were still ip working order. The first cost 
of steel rails was, of course, much greater than that of iron, but 
compensation was found for this in toe greater durability. 

Tne superintendent of one of our must successful rahroads in- 
forms us that iron rails on that road average about seven or eight 
years of life. Steel nuls have been recently introduced, but the 
test is not considered sufficient to afford proper data fi>r an opin- 
ion. Steel tirea have been used on the road several years, some 
of them having already run 70,000 miles, and, while coating 
double the price of iron, their durability has proved that they are 
auperior to imn ones. No such performance, we are certain, can 
be recorded for iron tires. The " be^ iron tires " — according to 
Thomas I^osser, C. £., who has lately issued a pamphlet on this 
Bttbjoct, which should be a satiatactory exhibit to onr railroad men 
• — " average only 60,000 miles, daring which time four of them> 
will grind Dp one ton of rails." 

It appears to t>e evident that our railroad companies will event- 
ually save by replacing their iron rails, iron tires, iron wheels, 
and iron locomotive axles, with those of steel, the nuls to be laid - 
on an unyielding and permanent foundation. Certainly, this sub- 
ject of the comparative value of iron and eteel for these pur- 
poses is worthy more general attention than has been given it In 
this countiT, especially in the construction and " plant " of n«W 
lines of raUways. 

The suiprising results that have appeared where steel rails har* 
been laid alongmde of iron nuls, in places subject to very heavy 
.traffic, have already caused their adoptktn on nearly all lines for 
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nse near stations, and at all places where the wsy la Biitde M 
ereat deterioration. The g;reat Norttiera Railway has Adopted 
mem for nse on all their inclines, while the Lonaon and NoTtb- 
weBtern Company haye erected wor^s of their own capable of 
supplying three hnndred and fifty tons of steel per week, thnea 
hundred of which ia worked up into rails. The question is nierelj 
one of first-cost and iDt«rest, and it is now pretty genemlly ccn- 
ceded that steel raits at £15 per ton, lasting forty years or longer, 
are cheaper than iron at £7 10s., lasting eight yeara, espedally 
when it is considered that, on account of its superior sbenfftfa ana 
HtiShess, a st«e] rail weighing seyent^ pounds to the yard a mora 
than equal ta an Iron rail weighing eighty pounds. 

At first it was urged that steel rails, when worn OQt, wanld be 
useless from the impossibility of piling and re-rolIing them, while 
old iron rails conla easily be re-worked in any desired manner. 
All fears on this ground haye, hower^r, proved quite unneoessary, 
as nnmberless uses have been fonnd for which theold steel rails, 
as well as the crop ends formed in their manufacture, are desired, 
eo that these bring readily from £7 to £8 per toD. Among tbeeo 



uses may be mentioned rolling into plates, t^ be nsed in m^dng 
kettles, by stamping, instead of ctiarcoal plate ; plates for nuf 
cutting, telearapta wire manufacture, and hundreds of other pur- 



poses for wmch the metal is eiti-emely yaluable. Or it may be 
re-melted in the converter or otherwise, and bo again produced as 
rails. As stated in my last letter, the production of steel raila in 
England already amounts to one thousand tons per week. 
- The form of rail in vogue .on the Continent is the single beaded) 
but, like the English, five inches deep. Here, also, steel is taking 
the place of iron on many lines, with a corresponding decrease in 
the expenses for renewals. 

The " London Railway News " says ; " Mr. WiUiame famishes 
some details which will serve to show the enormons wear and tear 
towbich the rails of our leading lines are subjected. On the section 
between Hatfield and London, on the Great Northern line, 67,536 
trains, carrying 17,760,926 tons, destroyed in three years the rails 
laid down in 1857. Some heavier rails, laid in 1860, were worn 
down in three years by 65,529 trains, and 13,484,661 tons. In tbe 
case, however, of a section of railway between Bury and Aocring- 
ton, 62.899 trains, and a gross tonnage of 12,451,784, passed over 
rails which lasted seven and a half years, or two and a half times 
as long as those of the Great Northern, with about an equal amount 
of tri^o. Agtin, at Bolton, it required 203,133 trains, and 36,- 
803,128 tons, to wear, out the same description of rails in seven anl 
a quarter years. The cause of this rapid wearing out of the rails 
of the Great Northern as compared with those of the other lines, 
is drfe, apparently, to the greater speed of the trains. In the ease 
ef iron r^ls, as in the delicately-constmcted mechanism of animal 
life, it is 'the pace that kills.' 

" Two steel rails 5f twenty-one feet in length were Ifwd on the 
2d of May, 1862, at the Chalk Farm Bridge, side by side with two 
ordinary rails. After having ont-lasted sixteen faoea of the ordi- 
nary rails, tiie steel ones were taken up and examined, and it wib 
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foQix] that at the expkatioti of three years aad tliree months, the 
eorface was even! j worn to the extent of only a little more than a 
qnarter of an inch, and to bU appearanoe they were capable of 
enduring a great deal more work. These two rails hM, during' 
tfae period of a little more than three vears, been exposed to the 
traffic of 9,650.000 engines, tmcks, and carriages, and 95,677,240 
tons. It is an amount of trafflo equal to nearly t«n times that 
wUch destroyed the Great Northern rails abore referred to in 
&ree years. The i«snlt of tliis trial was to induce the London 
and Northwestern to enter very extensively into the employment 
of eteel tails ; and we learn from Mr. Webb that in a short dine 
arrangements will be made at Crewe for the prodncdon of three 
hundred and fifty tons of steel per week, of which three hundred 
will be used for rails ; and that at the present time there are aboat 
flity miles of steel rails in use on the hne, and three thousand tons 
of steel-beaded rails." 

An examination of the steel rails laid down two years and a half 
Mnce in the Woodhead Tunnel of the Manohestier, Sheffield, and 



miles long, with a stadon at each end, where truns generally atop, 
and where the wear of the raUs is extraordinary, fcoia the starting 
of heavy trains with the aid of sand on iron constantly wet with 
drippings from the roof. The life of an iron rail at those stations 
was bat about fire months on one head, and three or four months 
on the other, after turning. The new rails are seventy-five pounds 
Bessemer steel, double-headed, two and a half inch face, five- 
sighths inch stem, and five inches deep. Rails were talien out at 
the places of greatest wear, at each end of the tunnel, and on 
being carefully measured and compared with the original tera- 
plataa from which they were made, were found to have lost as 
nearly as possible one-eighth of an inch in the thirty months' use, 
under at least 8,000,000 tons of traffic, as computed ifrom the hooks 
of the station. The rails were in admirable condidon, and good 
for five times as much fUrther wear, both heads together ; making, 
to insurance phrase, an " eipectadon of life " equal to fifteen 
years, or twei^y times as long as that of iron. — Seiettt^ Jmeri- 
eon, 1866. 

CHILLED BAILTTAT WHEELS. 

The pracdce with Major Falliser's shot against armor has shown 
what are the qualides of chilled cast-iron ; the chill, in this cose, 
extending qult« through' the casdng. It has been demon stm ted 
Uiat it is equal in hardness to hardened steel, and that it requires 
even greater force to break or deform it. It may be that tlie 
startling results obt^oed at Shoeburynoss will serve, in some 
aieasnre, to account for the universal use of chilled railway wheels 
in America, aud for the leading wheels of engines, and often for 
the driving-wheels themselves as well. It has always been the 
belief in uda country that those wheels Were used because diey 
wei« eheaj), and beoanse the Americans could afford nothing bet- 
tw. These wheels, before the war, cost about one and a half 
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penceperponnd, orraQier]e8attiaii£Hperton; AodonefkvoHM 
pHttera of two feet six inch whpcl, weighin? nearly four hundred 
veight, woe sold, ready for boring, for £2 10s. each. But so far 
from their cheapness haying alnne maintained tliein in use, they 
were long ago adopted on the Grand Trunk Railway of Canada, 
because Uiej' were fonnd, upon tlie whole, better than wrought 
iron. We have before ua a letter, written, in 1869, by the late Mr. 
A. M. Boas, enrineer to the Victoria Bridge-, Montreal, upon this 
subject, and which coatains this statement, a statement which we 
know to have been confirmed by the subsequent experience of the 
engineers of the Grand Trank: Kailwaj. In the Intemntioual 
Exhibition of 1862 were a pair of chilled wheels, two feet niiie 
inches in diameter, which had run upward of 150,000 miles under 
a heavy post-office van on the Grand Trunk Railway, and, although 
worn, they were still in good condition. We need not dwell upon 
{he seyerity of a Canadian winter, nor explain bow for mouths 
together Uie road bed — and there la seldoni much ballast — is 
frozen aa hard as rock. 

This, if anylhing, would be eTpected to try chilled wheels ; yet 
tiiey are regularly employed for the leading-wheels of passenger 
engines ; and breakages, although not absolutely unknown, are at 
least as infrequent aa those of the best makes of English railway 
caniage-tircB. 

It requires good iron for chilled wheels. That used in America 
for this branch of manufacture is mostly cold-blast charcoal iron ; 
and it has to be selected and mixed with care to obtain the proper 

Sualities of strength and hardness of chill. The chill should be 
'om three-eighths to five-etghths of an inch deep, and should cover 
the whole tread and the wearing face of the flange. Chilled 
wheels require especial provision for cooling after teing cast, ao 
as to avoid internal strain from contraction. The wheels do not 
all come out of exactly the same diameter; but there is no diffi- 
culty in mating Ihem in pairs of equal diameter, the greatest vari- 
ation in the diameters of a thousand two-feet-nine-inch wheels 
hardly exceeding one-eighth of an inch. The machinery employed 
for boring is such that the hole is necessarily in the centre, eo that 
no eccentricity is possible. The wheels wear evenly and very 
slowly, until Oieir diameter has been reduced by nearly half an 
inch. American iron, of choice quality for chilled wheels, is now 
being taken to St. Petersburg for casting there the wheels of all 
the carriage and wagon stock of the St. Petersburg and Moscow 
Railway. Heretofore the wheels for that line have been impoited 
largely from the States. Our own size of wheel has never been 
adopted there ; and as the weight of disk-wheels increases in a 
higher ratio than that of the increase of diameter simply, wo pre- 
sume that a three-feet-slx-inch wheel, instead of weighing but 
five hundred weight, as in English practice, would reach six hun- 
dred weight. We learn that iron of the proper quality for chilled 
wheels is likely to he introduced into this country, and that they 
will probably receive a fair trial. 

We believe that five American .chilled railway wheels have 
anived in London, and that they will be broken experimentaUy, 
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»nd thftt Turtber wheels of this kind will tw sent over tot trial 
imder English taliing stock. We hare eiunples of the iroD from 
which these wiieels are cast, and it is of mugnitlceut quality. 
The fracture is a rich dark gray, mediam-grained, and shows 
great tougimeea, the particles appealing to have been irregularly 
torn, nUher than broken short off. The specific gravity ruiges 
from 7.25 to 7.B1S5, and the tensile etren^ from 32,000 to 35,- 
102 lbs., or, say, foarteen and one-half to sixteen tons per square 
inch. The iron is that known as the Salisbury cold-blast charcoal 
iron, and is worth about £10 per ton iuKew York. — Engineer- 
ing, iM6. 

STEEL LOOOHOTTVE 'WHEELS. 

BaQway compaaieB in England have for some time largely 
employed steel as a substitute for ordinary iron, for the working 

Kirta of locomotives, with most aatislactory results. On heavy 
eight-lines it baa been fomtd Uiat with the ordinary iron tires, or 
the engine-wheels, the distance run was not more than 90,000 
miles, — in many cases not more than. €0,000 miles,— ^oiid the 
wheeLj require to be taken from under the engine for every 20,- 
000 or 30,000 miles run, for repairs and " turning np." In the 
«aae of steel tires, however, the wheels will run 100,000 miles, 
before they require " turning up " or repairing. The *' Railway 
2Iews " states that the result of a veiy careful esaminatiMi of the 
effects of wear, lead to the opinion tiiat these wheels will run 
from 350,000 to 600,000 miles, or equal to some twelve or £A«en 
years' work of a daily average of about one hundred miles. The 
difference of cost between the two metals is not great ; in the one 
case it raoges from £40 to £4d per too, while the steel is about 
X55 ; the cost of labor in placing the tires beine about ilie same Is 
each case. It is confidently stated liiBi a similar saving in point - 
oi wear may be made by sabetitutiiig steel for iron m boilers, 
axles, cranks, eccentrics, and other portions of locomotives. — 
Meehimtet' Magaant, Ajml, 1865. 

BIOH TEUPERATITBEa PROBtlCED BT QAS. 

. There is no reason why the very highest temperatures should 
not be produced by the combustion or gas : ana in reality it has 
been found that bjr regalating the supply of air and gas, and pre- 
venting the calone evolved from being dissipated, a very great 
heat may be obtained. For this purpose, it is only necessary to 
combine a number of flames produced by Bunsen burners, bat 
without permitting them to completely penetrate one another. 
And causing a draught by means of a sheet-irou tube about two 
metres high. The beat, by a proper management of the flame, 
and by the products of combustion being made to act on both 
sides of the refractory envelope within whieh the substance to be 
operated on is placed, becomes extremely powerful. With such 
an arrangement itwasfoundthattwosquaremetreaof gas, burned 
.under a pressure of five or six centimetres of water, fused six 
hvfidred and seventy grammes of silver ia fitteeu auBUtos ; and 
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PETSOLEHH AS A FUEL. 

Mr. C. J. Richardson btu so for sncceeded In utiliiiog petro]»- 
nm u a steam fuel for marine engines, that at a recent trial of 
his improved pefroleam boiler, at Woolwioh Dockyard, th« most 
fkvorable result* are said to have accrued. It is reported that 
the boiler vaporised aboat three thoasand pounds of water, at the 
rate of thirteen and a half pounds to one pound of fnel, in about 
tjiree hours, the lowest class of English coal beioe used. Petro- 
leum Is the exact opposite of coal ; it Is slow bummg, pennUliQg , 
little waste, requiring a small flre-box and no aah-pit. An ash, 
the petroleum coke, forms itself on the surface of the grate, and 
is of great service to the combustion. After a few tons of the oil 
are burned, this would become several inches in thickness, and 
form a porous grate better than any that could be mooufactored 
for the purpose. — Meekama' Magaxine, Jan., 1S66. 

8IEHEN9* BEQENERATIVE 0A8 rURKACES. 

AlttiOTigl) thia furnace has been described in the " Annniil of 
Boientifio Discovery " for 1864, the facts elicited are so important 
and sn^gestive, that attention may be called to tiiem again. 
The points of special Interest are, lat, the extremely high tem- 
perature which can be obtained, and which, in fact, la limit«d 
only by the nature of the materials employed in the construction 
of the furnace ; and 2d, the possibility of employing al; wilt 
either an oxydizing or a reducing atmosphere. The furnaces 
have t>een applied to puddling and re-heating, and, no doubt, will 
soon be extensively used in metallurgical processes. It is well 
worth while to determine by direct experiment, on a large scale, 
whether the rich iron ores of Lake Champlain, Lake Superior, 
and Missouri, cannot be directly reduced to the metallic state by 
heating them to a sufficiently nigh temperature in the chambt^ 
of a Siemens' furnace, and then changing the gaseous miKturo ia 
the famace to a reducing condition. This would, in fact,' be 
blooming upon a large scale, and would perhaps avoid the ineoD- 
Tenience and expense of blooming in the smaU way, which, in 
spite of the superior quality of the iron produced, has been almost 
wholly superseded by the cheaper process of puddling. Exper- 
iment only can determine whether flaxes can be used with ad- 
vantage in blooming in this manner, when poorer ores are em- 
E loved. Ores of copper conld donbtless be roasted and reduced 
I furnaces of this construction, and, with some additions to th« 
M-iginal plan, the sulphurous acid formed during the roasting 
might be directly converted into sulphuric acid in leaden cham- 
bers. But It is for the metallurgy of iron that the new fnmaees ' 
will probably be found most advantageous. As the temperature 
attainable is extremely high, it may even be found practicable to 
melt the malleable iron formed by the direct reduction of the ore. 
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the walls of tte Sre-cbHmfaer beto^ Hned wMi Hum, m man i^ 
fractoiy ttuw flie-clav. Bat even tf this aboold not be malised, tt 
is at least probable that tbe earthy impniitieB of the ore woalrt be 



reduced to & peonUarly fluid condiUui, so that the Uooms conld 
be easily treated nuder the hammer and brought into the form of 
msiteabie Iron. Them is lurdly a tmndt of mannCactmv in 
whicb heat is employed upoD the uxge scale in wfatob nunaces on 
the regeneratire principle would not find an applioatioa. Small 
gBfl fomaoM conld be made npon the same piuudple. for Ut>or»- 
tory use and for variouB processes in the aits, waofc orfUnary city 
me as fuel, instead of gas prodnoed by a spiaoial Tumace. Tiie 
m^ temperatmv obtained in G<n«'8 ftea fumacea appears to be 
due to the heating of the air and gas liefore tiiey mix in oomUu- 
tioa.--~JmmamJoimialofSeiau»,M^, 1865. 

8M0K£-C0K8CHnia AFPABATU8. 
M. Smile Martin, in a work published in London, In 18SG, do- 
scribes his improved steam-genemtiD^ apparatus. The leading 
idea is the use of two fire-places, ana, tnorofore, double firing. 
From the upper part of each fire-place tubular flues rise up to a 
chamber within the boQer; froni this chamber descend one or 
more fines, at whose lower portion is a perforated grating of flre- 
day, on which there is constantly kept a quantity of glowing fuel; 
below this is a space communicating with a clumney Into which 
the products of combustion are exhausted by means of a fan or 
Other contrivance for producing a draught. In order to try tbe 

()lan, the Great Eastern Railway Company applied it to an old 
ocomotjve, working as a stationary engine at the Stratford Bta< 
(ton. This old boiler, .with M. Martin's apparatiu, was able to 
provide with steam an engine of a hnndrad horse-power, and 
with an economy of thirW-three to forty per cent, over the flft)f* 
horse boilers close by. These boilers are still in good oondidou, 
and tiie advantage over them, obtained by the old looomotire- 
boiler Atmished with tliis apparatus, seems m^nly due to the 
oonsomption of smoke obtained by Uie latter. The work t^eo 
eonti^ns a report from two engineers, showing that, by means of 
this arrangement, i«n pounds of water were evapon^ed by the 
use of on^ one pound of ftiel, exclusive of the fuel used fur 
getting np steam- A new locomotive on this plan was in process 
Mconstmctiou. — London MaAania' Magatme, F^b., ISttA. 

AH0BT9 SH0EE-C0IT6ITHING FUBKACB. 

Ur. Jonathan Amory, of Boston, Mass., who has dovoted mtuiy 
years to the perfection of a smoke-consuming ftimace, has re- 
oentty issued a pamphlet on the subject, ftom miioh the following 
^ are extracte ; — 

" The snt^ect of the economical application of best fbr the pro- 
duction of steam may be said, without exaggeration, to be the 
iBost important for the consideration of every lai^ manufaotu^ 
Ing, agnoukaral, aud mercaiUile commonil; ; am omt, too, the 
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(l«STing oat of the caLculai 
meatic economj), has been estimated at $60,000,000. Estimatiu^ 
it at trniy $50,000,000, any ioiproTemeDt which, would save eves 
one-quarter- of Uiia sum (or $13,600,000) would add bo muiih io 
the national -wealth, by largely extending maoj brftuchea of pro- 
ductive iadaatrr, and rendering (trofitablo many enterprisea now 
laoffuiahi^ and poorly remunerative. The mAuy, different kiadfi 
of ntmaceB and boilera now in use, in this coanlfy and in Europe, 
like the many infallible cures for daagerons diseases, only show 
th^ All are imperfect, and that no one is entitled to tfaie fuU confi- 
dence of the poblic. 

"So one can deny that the prevention and oonsumption oi 
■moke aro very desirable, botJi from a sanitary and an economical 
point of view. The principles of chemistry, and practical exp«- 
rianoe, sbow liiat tJie prevention of smoke and the perfect com- 
bustion of fuel are synonymous ; or, in other words, that smoke 
la carbon escaping uuconsunied from the chimney, and so much 
loA fuel. Hundreds of thousands of dollars are thus annually 
tiirown away, at a time, too_, when strict economy ou^bt to be 
the rule. Jt is not exaggerating to say that oue-half ol the fuel 
used for generating steam in this country woold, with the use of 
proper furnaces, perform the same service now derived from the 
whole, as at present used. 

" The idea that we cannot have fire without smoke is not troo 
of a well-constructed furnace, after the fire is once well kindled. 
Uany attempts have been made to solve tiiis smoke problem, but 
all have failed, more or less completely, from inattention to the 
laws of perfect combustjon, the variable products according to 
the fuel, the want of system in the management of the furnace, 
and, above tUl, &om the failure to bring the due proporlJon of 
air into contact wkh the combustible gasea. Various devices have 
been employed, both in Europe and this country, to arrest or 
delay tlie gases of imperfect combuslian in their passage to the 
chimney, by different kinds of bridges, generally of Ore-brick, 
behind and near the fire ; and various imperfect attempts have 
been made to admit a ceitiun quantity of air behind these bridges, 
to secure a more perfect combustion, diminishing, however, to a 
certain extent, the heat by the admission of the cold air. Even 
with these, in England, there has been secured a saving of Utirty- 
three per cent. 

"As a preliminary to perfect combustion, a proper amount of 
grate-surface, and aboiler of sufficient size, are of the first neces- 
sity ; as. with too sm^ a fire-surface, and a boiler so small as to 
require constant forcing, perfect cotnbustioa and its resultant 
economy are out of the question." 

After showing tiie proper proportions of grate-bara to boiler- 
eurface, the heating properties of various kmds of fuel, and th^ 
proper amount of air to be supplied for perfect combustion, & 
goes (Ml to m; : — . 
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" In the best doable-fined and donble-ftirnsoed £ng'1ish bollen, 
&bout one square inch of permaDent air-opening, behind th« 
bridge, is necessarj for ever; Bijuara foot of grato-biir, — air pASB- 
hig as aaaal through the grate-bara from the ash-pil, and often 
through holes in the furnace door. In the 'Amnrj' furnaoe, ft 
ttiree to ^x-inch pipe Is ample, conveying heated air to the cavitj 
of the curves, the ash-pit door (and Ue holes in the fhmace 
door, if necessary) being closed, after the fires have been woU 
Undied, — a very mnch less open air-space than in the best Eng- 
Ush furnaces. With an iiisafdcient amount of tih", if bitaminous 
coal or [nne wood be used, the too-compact fire being supplied 
only through the grate-bars, the ^ases pass quickly and uncon- 
Bumed through (he flues, with a thick volume of dark smoke bj 
the chimaey. Enough air only should be admitted to convert the 
cartion of the fuel into carbonic acid by its oxygen, the hydrogen 
being converted into water in the shape of vapor. In tiiis cuo- 
ditjoi) of a furnace, the products of combustion become invisible, 
so that we may justly conclude that smoke is the measure and 
gaage of imperfect combustion. 

" Some tomace-makei'S admitted air through the furnace-doors 
by a few large, or many small openings ; others, betund the bridge ; 
bnt, in eveiy case, cold air. In the ' Amory ' furnace, at a proper 
distance from the fire, is placed a combuslioD, or reverberating 
chamber of concavo-convex hollow iron curves, concave towara 
the fire, when a single one is nsed, and the lensth of erate-bars ia 
sufficient to admit the loss of so much fire-surftce ; the curve oa 
thfe level of and just behind the fire; — conoave toward each 
other when two are used, above and at a greater or less distance 
from the fire. Between the curved iron plates (best made of 
boiler-plate one-eighth or one-sixth of an inch thick) is a hollow 
space, cominnnicating underneath with each, into which air la 
received, heat«d by passing through a pipe introduced tiirough 
the boiler, or otherwise, the air communicating with the fire- 
chamber by several openings on the concave surfaces. It is also 
necessary that the anterior curve be lower than the posterior, 
to insure and facilitate the revolving of the gases in the chamber. 

" The principles of this furnace have for several years bees 
applied to locomotive, stationary, house, and steunlKtat furnaces, 
wiUi the most satisfactory results, as tiie testimonials appended 
will show ; and it is confidently recommended to engineers, ma- 
chinists, and builders, as meriting all that is cltumed for it in 
the saving of fuel and the consumption of smoke. 

"This furnace neither draws the air through the fuel by the 
production of a partial vacuum behind it from high temperature 
sjid rarefaction m the chimney, nor forces air through it by com- 
pression, or other mechanical contrivance, before the fuel, — the 
first exceedingly wastefiil, and the second inconvenient and un- 
necessary ; but it secures a most perfect combustion and free- 
dom from smoke, by the retention and reverberation of the gas- 
eous products in a circular chamber. In which a due amount of 
beated air is introduced, converting, in this way, much earbonio 
oxide (usually escaping by the chimney) mto oarbouto acid gaa. 
and thus saving a great amount of calono. 
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" The direept^ts of tile patent are, — lat, ReteDtlon of the mi- 
consumed gases. 3d, Boverberatioii by a circular chamber of 
proper relative heieht in the two curves, 3d, A due supply of 
he^d air iu the coamber, and between its plates, doin^ away 
with draft in front and from below, after the fire is once kindled, 
afibrdin? safety from fire by closed furnace doors, &eedom from 
water wnich would put out the fires (by closed ash-pit), and pr»- 
servaUoQ of iron in locomotives by the constant current of th« 
burning gases in the chamber." 

It is c&uned t^at, by this furnace, a saving of twenty to fortf 
percent^ in Aiel ia effected, and thatwith fuel even of the poc^est 
quality. 

OS IRON 8HIP8. 

Mr. William F^baim communicates to the " Qtiarterly Journal 
of Science," for April, 1S66, a paper on the loss of the "London" 
Steamship, which touodered at sea on a voyage to Anstralia, from 
which the following are extracts : 

"The introduction of iron for the pnipoBeBof ahip-bnilding has 

E'ven greatly increased strength, and afiorded facilities for obtain- 
gnew forms, which, aided oy the power of steam, have insured 
a rate of speed in vessels never before attained in naval history. 
It has, moreover, furnished the naval architect with % material of 
immense value as regards coustmction ; and its careful distribn- 
tion in the shape of ribs, frames, and the sheathing of vessels, 
cannot be too ni<riily appreciated. As compared with the best 
English oak, it exhibits lour times its power of resistance ; and it 
has, in addition, the double advantage of being almost perfectly 
homogeneous and free from the defects of open joints, which, in 
the case of the planking of wooden vessel^, require to be caulkedi 
With all these advantages, iron oonstmetions are surrounded with 
many dangers, when entrusted to the care and superintendence of 
incompetent persons. In such hands there invariably exists a 
want of proportion in the formation of iron vessels, which exhibit 
defective ponera of resistance, and such other abnormal condi- 
tions as mieht prove destructive to the efficiency and ultimate 
Becnrity of the structure. It is of Importance to take into account 
the forme or lines of least resistance, such as a fine entrance at the 
bows, and an equally clear run at the stem, if high speed is to be 
obtained. The forms advantageous for vessels navigating rivers 
and smooth water are not so in those intended ior lon;^ sea- 
voyages, and having to contend with the waves of the Atlantic. It 
is questionable, in the latter, whether or not some slight sacriUces 
should be made to speed, and some modification effected in the form 
of the bows and stem, in order to meet all the requirements of » 
safe and convenient vessel intended for the doable purpose of 
carrying passengers and cargo. The safety and success at a ves- 
sel do not depend so much on its speed as upon its sea-going 
properties and sound construction. If, for example, we take one 
of the present iron clippers, with her sharp bows and fine propor- 
tions, I am of opinion that she is neither the safest nor tiie best 
description of ve^el to oonteud with a heavy sea in foul weather, 

UigitirB^yCoO^IC 



. ^ . a her decks with « 

she piUiiee mnn >e» to sea. Bepeated immenionH of tbis kiud ar« 
exceedinglf uocomfortable to those on board, and caase the ehip 
to lift BOme tons of water before her baojancj ja restored to meet 
dw next and evec; other sacceedjng wave into which she plunges 
in a rolling sea. I think it is the duty of every ship-buildcr to 
■pproximste as cloeely as possible to the lines of least resistance, 
Wiich, in my opinion, ongnt to be carried to tiie ntmost limits in 
smooth water, but in smooth water only. It may not be out of 
[dooe to suggest that all passenger and emigrant ships should be 
modified in their constmction, so as to give increased displace- 
ment at the 'bows and stem, bnt more particularly at the bows, 
where Uiey require baoyajicy, having to encomiter the force of a 
large body of waMr nutfuDg over them and scouring the decks 

, ftom stem to 6t«ni. For several years I have endeavored to im- 
fress upon the minds of naval architects the necessity of increased 
^lengtb on the upper deck of sea-going vessels, in order to bal- 
ance tiie forces of tension and compression, and the double bottoms 
on the cellular princi|de of coostrucdon. The ultimat« strength 
o£ a vessel is the resiMance of its weakest part, and this being the 
case, it is evident that it is of little or no value to have a strong 
donble bottom if the deck is liable to be torn asunder by the alter- 
nate strains of a v^sel pitching at sea. That these strains, often 
repeated, lead to fracture does not admit of a doubt, and it has 
been proved by experiment, that, under these circnmstances, time 
is the only element in tbe endurance of the structure ; and this 
varies according to the intensity nith which the strains are pro- 
dnced. I am convinced that heretofore the decks have been the 

' weakest parts, and that several iron vessels have broken rio;ht la 
two fknn tbe constant working of alternate strains at midships 
along the line of tbe decks." 

HTDKAITLIC-LDT GOATnTO-DOCK. 

Mr. Edwin Clark has described to the Institnto of Civil Engi- 
neers the plans adopted by Mm at the Victoria (London) Graving- 
Docks. The principle of these docks is to provide a single lifting 
^t, out of which the vessels may be raised bodily on pontoons, 

which afterward float them in shallow water to a conveDient berth 



employed in raising the Britannia and Conway Tubular Bridges, 
designed under Mr,, Clark's superintendence. At the Victoria 
Doc£e, the depth of water iA the lift-pit is twen^-seven feet ; that 
over the.rest of the dock is only six Teet. In raising a vessel, one 
of the pontoons is brouffht over the liftrpit, filled with water, and 
nmk. The vessel is then floated in over the pontoon, and the 
Pontoon and vessel raised together by the hydraulic presses. 
When at a sufficient altitode, the water is drawn off from the pon- 
toon, which then floats the vessel to its berth in the shallow water, 
Tba whole operadoD of liflmg occnines only about half an hom;. 
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Mid the liftlnA-pit is then ready for the recaptioRof uotlMrTeSML 
At the Victoria Bocka there are thirty-two presses, witJi ten-inch 
rams, having* a stroke of twenty-five feet. This, with a water 
presanre of two tons per circular inch, gives a total iilting power 
of 6,400 toni, lessthe weight of oroseheads, rams, etc., amountioe 
to six hundred and twentytooa. — Popular Science BevUie, .dpr£ 
1866. 

COBK 8PEDICJ3. 

The use of coA instead of India-rabber as a snpport for freight 
oars and similar heavy vehicles, woald not, a priori, seem vety 
promising, from ordinary impressions of its properties. Ttie eork 
oaed for such springs is of th« commonest description, harsh, hard, 
and flill of fissures; it is cut into disks of about eight inches diaii>> 
eter, each pierced with a central hole. Previous, however, to fiut- 
ting, it is soaked in a mixture of molasses and water, which gives 
it some solhiess, and renders it permanently moist. A number of 
these cork disks are placed in a cylindrical cast-iron box, a flat 
iron lid or disk is placed over them, and by hydraulic pressure ia 
forced down so as to reduce the thickness to one-half. A bolt ia 
then run through box, corks, and cover, at the centre, and a not 
being screwed on this holds all In place, when the press ia 
relieved, and the box of compressed cork, disks, or cork spring. Is 
ready for use. One of these springs, placed in a testing macbjne, 
under a weight of 20,000 pounds, showed an elnsticity suggestiv a 
of compressed air in a condensing pump. One would expect, fn«i 
the appearance of the n^ateriai, that, under heavy pressure, it 
would be pulverized or split into shreds, esptecialiy if ttis pressm« 
was assisted by violont shocks ; but, in fact, no s'nch action takes 
place. A pressure which destroys India-rubber, causing it to split 
up and' lose its elastioiU>, leaves the cor)[ unimpaired; and, with 
the machinery In use, it has even been impossible, with any pres^ 
ure attainable, to iiyure the cork, even when areas of but one 
Inch were acted upon. — Jovmal of Franklin butitute. May, 1866. 

ON THE paBSBRTATIOS OF WOOD, IN DAMP AND WET FLACSS. 

In 1846, 80,000 sleepers of the most perishable woods, impreg- 
nated, by Booeherie's process, with sulj^ate of coppei", were laid 
down on French railways: after nine years exposure, they were 
found as perfect as when laid. We would suggest washing out 
the sap wKfa water, which would not coagulate its albumen : the 
aolution would appropriately follow. Both of the last named 
processes are compiiriitively cheap; it costs less than croosotin^, - 
by one shilling per sleeper. The unpleasant odor of creosote is 
greatly against its use for lurabCT for dwellings ; pyrolignite of 
uon is o£nsive, and also highly infiammable ; the ^nity of tho 
chlorides for water keeps the structure into which they are intro- 
duced wet, and they also corrode the iron-work. Sulphate of 
capper is fi'ee from these objections, and is cheaper than the 
chlorides, and seems preferable for protecting wooden b( ' 
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agntDat dr; lot in damp aitiutionfl, lik« mlnea, vanlU. and the 
baflcmeate of boildings. 

The Burfoce of all Umber exposed to altematioiiB of wetoea* 
and drjneas ^radoally vastea awa;, beotwnuig dark colored or 
black. Tbis is realty a slow combustioii, but ia commonlj called 
wet rot, or almply rot. Other couditiotia being the uune, tb^ 
most deose and teunoas woods laoeeet resist decompoBition, 
Hence the superior dnrt^ility of the oeart wood, in which th« 
pores have been partlv filled with liguin, over the open sapwood; 
and of dense oak and lignumvitn over light poplu and willow. 
Densilj and resinouaaesa exclude water; uierefore our preserva- 
tives shoold increase Uiose quaJjldes in the timber. Fixed oils 
fill np the pores and increase Die density; the essential oilaresin- 
Uf, and furnish an impermeable coating ; but pitch or dead oil 
possewes advantages over all knowD sub^ances for the wotectjon 
(tf wood against changes of humidity. According to Professor 
Lethaby ("Civil Enguieeni' Journal," vol. 23), dead oil, 1st, 
ttMtgulates albuminous subatances; 3d, absorbs and appropri- 
ates the oxygen in the pores, and so protects from eremacaasis ; 
8d, resinifies in the pores of the wood, and thus shuts out both air 
aad nuiotare ; and 4th. acts as a poison to lower forms of anim»i 
and vegetable Ufe, and so protects the wood from all parasites. 
These {woperties specially fit it for ioipregnUdng timber exposed 
to alteroatioDS of wet ana dry states, as, indeed, some of thum do 
tnrritnalaonB constantly damp and wet. Dead oil is distilled from 
oeal tar, of whidi it oonstitntes at>out .30, and boils between 390° 
sod 470° Fahr. Its an^septic quality resides in the creosote it 
eoolains. One of the components of the latt«r, carbolic acid 
tpheoic a*ad, phenol) C*^ H' O*. the most powerful antiseptic 
known, is aide at once to arrest (he decay of every kind of organic 
matter. Profeaaor Letheby estimates this acid at one-half to six 
per cent, of the oil. Betbell's process subjects the timber and 
dead oil, enclosed in huge iron tanks, to a pressure varying from 
one hundred to two hundred pounds per square inch, about 
twelve hoars: from eight to twelve pounds of oil are thus in- 
jected into each cubic foot of wood. Lumber thus prepared is 
not affected by expoeore to air and water, and requires no paint- 
in;. Four pence the cable foot b eBtimat«d as the probable 
expense of IMb process. 

Thongh we lutve not to gnard against decay, when timber is, 
cimstantly wet in salt water, the Teredo navaUi, a molluBk of the 
family Tidticolaria (Lam.) soon reduces to ruin any unprotected* 
submarine construction of common woode^ Nona of our native 
timbers are exempt from these Inroads. The teredo never perfo- 
rates below the surface of the sea-bottom, and probably does little 
injury below low-water mark ; its food is the borings of the wood. 
Poisoning the timber does not protect from the teredo, the con>- 
Btint motion of sea-water soon diluting and washing away the 
Mnall quantity of soluble poison with which the wood has been 
kijected. Thorough creoaoting the wood, with ten pounds of 
dead oil per cubic foot, is a complete protection against the 
teredo. 
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Another deBtroyer of mbmarine wooden confltnictloos [a Lim- 
itoria ter>bran», another moltnsk, reaembling the Howbag'. It 
pierces the hardest woods, and Its perfoTjttions seem merclj to 
Berve as the animal's dwelling-place. The only SDCccssftal pr<»- 
tectlon seems to be the mechanical one of stuading the suTTiioe 
thickly with broad-headed iron nails ; ozydaljon rapidly fills np 
the interstices between the heads, and the ontaide of the timbw 
-becomes coated with an impenetrable cmst, so that the presence 
of the nails is hardly necessary. — JourmU of the Franldin IitHi- 
tvU, Nov., 1866. 

KBTRICAI. STSTEM OF WEIGHTS AND KEASV&BS. 

The ant:iject of a decimal system of meaanre resolves itself into 
two parts, — the desirability of a decimal system, and the sbuidiyrd 
of measnre to be adopted as the nnit ; the first of which may now 
be considered settled, and the principle definitely adopted in this 
country, the use of decimal meaanres being now legalized by a 
recent a^ of Parliament. But the second part of the subject, the 
standard of measure, is etill open, and is of very great impor- 
tance ; the consideration of it involves two preliminoiy scientiSs 
questions, and two practical conditions to be fulfilled. 

In respect to the first scientific question, — as to the stMidord 
diat can be replaced beat in case of being tost, -•there is no real 
t^oice between the metre and the inch ; for the metre having been 
orig^allv determined by measuring part of a quadrant of th« 
« earth's circumference, its length was also referred to the seconds 
pendulum for facility of repeating the measurement; and the 
Inch being obtained from the seconds pendulum, both the metre 
and the inch are tbna verified by the same means : indeed, tha 
relation between them being once established, any means of 
verification is equally available for both. In regard to the se<!ond 
scientific question, — as to the standard that ia most univemd in 
the character of its basis, — the supposed advantage of the meti«, 
as an even fraction of the quadrant, has been proved by the result* 
of more accurate measurement to be a miatt^e, its actual length 
being an uneven fraction of the quadrant, just as the inch is an 
nneven fraction of the pendulum; and the length of Uie quadrant 
itself being different in different longitudes, there is therefore no 
■choice between the metre and the inch, in respect of nniversality 
of ita baais. The present legal standai'd of measure in this coun- 
try is an individual metallic yard measure, independent of any 
reference to another source ; and the metre is Bimilorly a continu- 
ation or copy of an original standard metre which is now known 
to differ from the exact measure that it was intended to represent 
of the quadrant. There is no practical advantage, however, as 
regards accuracy, in depend! ti^npon copying for the preservation 
of a standard; for, by Mr. Whitworth'a iiroceas of contact mea»- 
UTcmcnt, the accuracy in copying len^ns can now be carried as 
for as one millionth of an inch, ^vhich is a higher approiimatioti 
than con yet be attained in measuring the length of a pendnlnm 
or an arc of the earth's circumference. 
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Tha fint pnu^losl ooaditioa to be fulfilled by flis itaadard of 

mesmire is mat it shall be the one best suited for tise lia declnul 
anbdivisloii ; «nd Hub pomt is to be detenniDed by th« reUtiTe 
pnctieal oonvenience or inconvenience of its priudpitl sabdiTi- 
skms mod mnlliplBa. In oonnection with mechuiical engi^eeiiiut 
WMfc, the inch hu ft special qnaJification for the standard of 
meMore, unce its sabdivukins and mnltiples predominate in the 
dimensons ot the parts of machineir ; it is the basis on whioh 
the vanoaa mimhinea and engines maae ia this conntir have been 
ooostnicted, and on which ai« founded calculations of atrensth 
of materials, seotion^ areas, steam pressure, power, Teloc^, 
euMd^. and weighty so that tbo mechanical engineer may be 
■a£d to think in inches, calculate In Inches, and woik in iocbea. 
For Uw claasea of work in which the finer meaanrementa are 
required, mch as rifle-bores, wire and metal gauges, etc., the d»- 
aired degree of accoracy is readily and GMLv«>iei£ly enressed in 
thooMHidths of an inch ; whilst the milUmeln, tlie smallest subdt 
TiflWK of the metre-ecale, not bein^ smaller than the one-twen^- 
aixth ot an inch, requires the oddibon of two plaoes of dedinala to 
^tve tbe same degree of accuracy. This is a piactjcal advantage 
of importance in favor of the inch as the unit of measure, since 
dimeuriiws to one-thousuidtb of an inch are now required In 
neular use in mathematical work. Moreover, by taking as the 
undi the lowest of the present denominatioDS, — the inc^ — any 
' loncer dim^knons on the present scale can be exactly expreasea 
in die dedmal system without fi'sctional remainders. The second 
IH«cttcal condition attaching to the staDdai-d of measure is that it 
shall be the one most extensively in use alreadv, so as to involvs 
tito least alteration of existing measures ; ana, in addition to a 
preponderance in the population now osing the inch over that now 
using tbe metre, the tormcr includes the great machinery produv 
«rs, whose work already exists in such large c|uanlilies in all parts 
of the world, in the form of enmnes, maclunery, r^way plant 
and tools ; and the difficulties '!n the way of a change to the metis 
in this caunti7 appear, therefore, so insuperable, as to amount 
practically to a prohibition of a decimal system, if it Is to be based 
un tbe metre. 

For larger dimensions, tha most convenient decimal change 
would be Uke aidoptiou of a ten-inch foot ; and tbe larger measures 
being already multiples of tbe inch, their decimal adaptation to 
tko inch would be at least easier than their entire alteration to the 
metre standard. It is also very desirable that the present weights 
Mid measm-es of capacity should be reduced to decimal systems; 
and it is considered that they can practically be based as readily 

rn. the inch, as the standard of measure, as upon the metre, in 
same way as with the definition of the metre or tbe inch. 
In a discussion which followed the reading of this paper, the metre 
as the standard unit of deciotal measure, in preference to the incb, 
WHS advocated by a deputation from tjie International Decimal 
Association, who concurred in considering that the question of the 
Standard of measure depended upon the fultilment oT the practical 
condition wliich had been stated: that the standard should be the 
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one best snlte«l for nse In dedmal sabdlTirions, and tbe one most 
extensiTely adopted alreadj. Aa regarded decimal sabdlviaion, 
the reautts of iiiqairiea made br the AsaociBtion had led them to 
recommend the metre as ftdaptea for the greatest variel^ of mea- 
nu^ments, and for the moat nnmerous CAses likuly to occur in 
daily Hfe, and to condnde that the inch did not in-itsclf offer any 
Advantage above the metre, even to mechanical en»ineera, rince 
ftccnracy of meaanrement depended not on the ac^e, but on the 
measnnng Instrument employed, which oa^t to be applicable to 
any scale; and the millimetre had been already tried to some 
flztent iti tills conntry, and was found convenient and suitable fbr 
mechanical work. In reference to the estent of population adopts 
ing the metre or the inch, it was believed that (tie numerical pre- 

ginderance was already In favor of the former, and was steadily 
creasing by the more ^neral adoption of the metre in other 
couutriea ; and the simplicity and convenience of the metre system, 
botti for measures and wei^ts, were urged, together wttb (jie 
great importance of facilitating intemitiona] communlcattoas, 
irhicb were now so much intenered with by the incongmity of 
the systems In use. — Mr. John Febkib, of LeeiU, in Lemdim 
MeAania' Magaxint, Febnuery, 1865. 

At the meeting of the National Acadei^ of Sciences, held M 
Washington, D. C, in January, 1866, the &jmniittee on Uniform 
Weights, Measures, and Coinage, made the following report, . 
which was adopted by the Academy, and ordered to be commnni' 
Cftted to the Treaauiy Department, and to the Cnngresi^nal Go»- 
mlttee having charge of the same subject : " The committee are 
Id favor of adopting; nttimately a decimal system, and in their 
Didnion the metrical systeui of weights and measures, though not 
Vitiboiit defects, is, all things considered, the best in use. The 
omnmittee therefore snggest that the Academy recommend to 
Congress to authorize and encourage by law the introduction and 
use of the metrical system of weights and measures ; and, with a 
view to familiarize the people witS (he system, the Academy re- 
commend that provision be made by law for the immediate mann- 
foctnre and distribution to the cnstom-houses and States of metri- 
cal standards of weights aod measures; to introduce the system 
into the post-offlces, by making a single tetter weigh filteen grains 
instead of fourteen and seventeen-hundredths, or half an ounce; 
and to cause the new cent and two-cent pieces to be so coined that 
they shall weigh respectively five and ten grams, and that their 
diameter shall be made to bear a determinate and simple ratio to 
the metrical unit of length." 

iXiSVUBSlOTS OF CAST-IBON INIO STBEU 

M. Galv-Cazalat, as reported in the '* London Chemical News," 
Ko. 320, has commnuicated a new process for quickly and eco 



nomicaliy converting any mass of cast-iron into steel, which he 
accomplishes by passing superheated steam into the fiised iron. 
In traversing the mass the steam is decomposed ; the oxygen 
bums progrisdvely the carbon and oxide of iron, while tiie hy>' 
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drogen combines with snd remoTea the sulphnr, phoephoma, and 
other metaJloida which render the ateel brittle. When the color 
of the flame at the top of the masa indicates a proper amount of 
decarburatioa, the steel is lan out. He operates either ia a cupola 
or a reverberatory furnace of his own coostructioii, in which Uie 
waste lieat from the funiace is utilized to produce tiie steam. 
There Iiab always been a. difficulty in knowing when to stop the 
d«oarbamtiog oment, the process oftea being carried too for; 
but this autiior says commnn steel can always be regularly pro- 
duced by completely deuarburating the cast-froa and Qien adding 
ten par cent, of spathic cast-irun, which restores to the iron the 
amoant of carbon necessary to effect the conversion into steeL 
By a peculiar cuntrivance, uie author ahuta off the current of stH 
peclieatod steam from the metal and passes it into the cliimney, 
witere it serves to increase the draft, and thus leaves the steel m 
a Mate of tranquil fusion for about fitteen minutes, by which he 
gets a perfectly homogeneoos mass. To remove bubbles in his 
castings he baa a very ingemoue device. A cannon, for example, 
being cast, while the metal is still hot and soft, he covers the mould 
hennetically with a sort of hat, from tlie topof which rises a pipe, 
in which is placed six or ten grammes of a mixture of eighty parts 
ot sal^lre and twenty parts of charcoal. By opening a stop- 
cock tie powder is allowed to fall on the metal, where it gets 
ignited, producing a large quantity of gas which exerte pressure 
un all parts of the casting, removing tiie bubbles and increasing 
tbe teoAcil^ of the metal. 

HIXD ASP TtJN'OSTEIT IBOir. 

M. Gandin reporta, that whQe experimenting In an ordinair 
enpola Aimace, by melting iron at a very high temperature witn 
phosphate of iron and peroxide of manganese, he ancceeded in 
obtAiniug a species of iron, very hard and for^able, but turning 
well, and applicable to tJie manufacture of pieces which require 
great strength and hardness. The metal is remarkably sonorous, 
snd might perhaps be applied to the casting of befla. A still 
harder metal maj be produced by the addition of tungst«n to 
ordinary cast-iron ; this tungsten-iron is said to surpass every- 
thing previonaly known as a material for cutting rocks, and that 
crystals of it will cnt glass as easily as the diamond. — Jour. 
Boe. AjU, No. 68fi, 1866. 



SEFAKATmO FHOBFHOBCS VBOH METALS. 

It is well known that phosphoms la a substance which prevents 
the production of pure qualities of iron and other metala, and all 
attempts to remove the same have hitherto failed. Mr. Carl H, 
L. Wintzer, of Hanover, has found that chlorine gas and chloride 
■ of calcium are adapted to obtain the desired result. Chlorine 
gas. as a simple element, does not decompose, and chloride of 
calcium is the only combination thereof, wntcb, at the different 
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degrees of teni{>erati]re which occur in pnictioiil inetslliii^, 
neither volatilizes nor (I t? com poses unless ftoother agent be intru- 
daced. Other known combinations of chlorine, aa chloride of 
mugnesiam, decompose even at the boiling-point of water; 
chloride of eodium becomes volatile at a companriively lot* tem- 
peratore. 

Mr, Winteer therefore employs chlorine gM and chloride of 
«alciom for the removal of phosphorus, in proce^es of msttiag 
ores and in the treatment of metallui^cal products. He makes 
bse of this gas and the salt in blast furnaces, as well m tn tfce 
process of pnddling, refining, and re-casljng, and in anj Und of 
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venient form ; or, employing solutions containing' muriado mM, 
with the simultuneoua use of lime or oatcareoos sabstances. by 
which process chloride of calcium is formed at the moment <tt its 
application. Through the effect of chlorine g^ and chloride itf 
calcium on phoaphatic ores and met^s, volatjle combinatjons ot 
phosphorus are formed, and thereby the phosj^oms is removed. 
The process Is as follows: In smelting an ore of iron or Other 
metal containing phosphorus as an impuri^, the operator charges 
into tjie smelting-fui-nace, with the ore, ohforide of caloiam, in the 



. n other respects, the smelting operation, is cundncted ii. . . . 
ordinary manner. The resulting metal will be found much more 
ii'ee>from phosphorus than if iJie ore had been smelted without 
the addition of chloride of calcium. In place of adding the 
chloride of calcium direct, lime and mnriatic acid ma^ be mixed 
separately with the ore, or may be otherwise a^^lied in combina- 
tion. It is more convenient, however, to employ chloride of 
calcium ready formed. Or, in place of employing chloride of 
calcium, chlorine gas may be used; the gas may be mixed with 
air and forced as a blast through the ignited charge in the fur- 
nace, or the gas itself may be blown through the melted metal 
after it is tapped out of the furnace. The quantity of chlorine 
tlms applied should be from three to fifteen times the weight of 
the phospharas contained in the ore or metal. Chloride of colciuai 
or chlorine may be applied in a similar manner when remeltiug 
iron or other metals, when it Is desired to seoarate phosphorus 
thei-efnim. Phosphorus can thus be separ^»a from all metals 
to which a strung red heat can conveniently be applied ; m(a« 
especially, however, it is applicable lo the treatment of iron twd 
oopper, — Mechanic*' Magazint. 

FUeiFICATION OF IBOK FKOU FBOSPHOBCB AND SULPHUB. 

According to Dr. Adolphe Gurt, of Bonn, Prussia, Iron may be 
puri&ed from phosphorus by metuis of silica. He asserts that if, 
m smelting phospboriferous iron ores, enough silica be included * 
in the furnace-charge to form a highly silicious elag, the phospho- 
rus oont^ned in th« ore will have its condition changed from Uw 
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oyttefline state, In which, h« mye, " it exiiits originftllj in the an, 
bi an KiDOTpbiius Mate, in which it is readily eliiuinnted from pig- 
inm during cunrersion either into roalleivble iron or into Btct))." 
The BAm« ^ntierasn alleges tiiat iron may be nnlirely freed from 
Bnlphtir b; raeaos of lead. The l«ad ■■ may be applied," Un says, 
" either to pig-iron which is to be paddled, either before or dunog 
the paddling process ; or to iron whioh is to be reflned, or In 
pn>c8SS of Imng refined, in omnmoK refinery fomooes, or in rtt- 
verberatory fbrtiaoM ; or to {dg-iron for costing ; or to iron to be 
(rested by the paeomntlo prooess, for the prodnction of either 
homc^eneoas Iron or steel ; or to tiie motemls osed in making 
east-flleel by the pot or other process of melting." In any case 
tfae )«ad is to be udded to the iron while the latter la In a molten 
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Hr. Henry WnTtzjrabllshes, in "ffilliman's Journal'' fwHot^, 
1S66, s commnnication on the process of sodinm amalgomatlan, 
diacovered and ptitcnted by mmself, whicfa is of great praet^ 
cal value in metallurgy and the arts. Hia invention consWa In 
imparting to quicksilver a greatly enhanced adhesion, attroctkMi, 
ot affinity for other metals and for its own enbstanoe, by adding to 
ft a minute quantj^ of one of the bi^lj electro-poeitiTe metals 
sodium, potsseinm, etc. It is ^>plic»ble in all arts and opero- 
ticwB in which amalgamation bT qnicksilyer can be made KTail- 
able to separate or extract gola, silver, or otfaer precious metala 
from their ores — in all operations in wliictt amalgomntioa by 
qnicksilver, in conjunction with reducing metals, aooi m iron or 
sine, can be mode availableinrecoveringmelalB&om their soInUe 
or iRsoluble saline componnda ; siich as rilver tixaa tin snliAale, 
chloride, or hypo-mlphate ; lead f^mn its sulphate or chloride ; 
gold from its cnloride or other eolation — in the mercurialisa- 
bon of metallic sarfaces in general : for instance. In the amalga- 
mation of the saTfaces.of zinc in Toltalo batteries ; of the eurfacea 
ttt copper plates, pans, etc., nsed in the saving of gold from its 
ores — m the more convenient transportation rf quicksilver, by the 
redaction thereof into solid forms. 

From experiments made and reported by Prof. Silliman, this 
' dlsoovei; has proved of great value in the exlractlog of gold front 
its ores. An interesting series of experiments with sodinm-anMl- 
gam, In the treatment ofsariferonsores, has been eondocted under 
uiesuperintendencoof Prof. Silliman, and the resnltsobt^ned have 
been highlv satisfactory. Be states (hat, having at his disposal n 
eonriderable quantity of California gold qntutz Irom a mine in Cal- 
averas county, he proposed to Mr. IVurtB to subject these ores to 
his metiiod of amalnmation, under conditions subject to control, 
both as expressing the actnol valife of the material experimented on, 
as well as giving thevalueoftheresnltsand the loss in the process. 
The cmshing and grinding was efFected in the apparatus of Hr. 
D<Mlge, of New York ; which, doing its work dry, gives annsnal 
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bciltciea for exftctnew. The deUJla oUaiaeil in tbese eiqaaci- 
nitnU, as to tlxe degree of comminutiou ceocfaed by thia apparatua. 
luve been ver^ carefully worked out, but iu;e reserved for a 
future communication, twving no beuriog on the subjt^t now 
before us, although beliered to be of Tuue to tlie art of or&- 
dressing. After detailing the BeveraJ experiments which -were 
actually otmcluded. Professor SiUiman obserras, that the eiper- 
Jmenta are Btill in progress, but the results show that, with un- 
aided mercury, the goM saved ia less than sixW per eent. of the 
whole quantity of g5d known to be present. In one experiment 
less than forty per cent, was saved, while, by the aid of the amal- 
gam of sodium the saving is increased to eighty per cent., or ao 
increase of more than twenty per cent., leading to the reasonable 
expectation that, in the large way, at least eigS^^r cent, of the 
gold present in a given case may be saved, and, m many cases, 
where the gold is coarse and free, that even better results than 
this may l>e attained. The first experiment detailed, in which a 
different amal^mating apparatus was used, gave results surpris- 
ingly close. He does not think the barrel as good a form of ap- 
paratus for this description of amalgamation as some one of the 
numeroos forms of pan now in use. It was employed In these 
experiments simply because it was a convenient me&ns of ti-eat- 
ing small qoantities of ore in making comparative experiments. 
Experiments in California, nnder his direction, have been set on 
foot upon a scale of magnitude adequate to test the value of this 
discovery, in the metallurgy of gold, in a satisfactory manner, the 
results of which may now be looked for at no distant day. WitJi 
regard to the mode in wliich the sodium acts, Professor Sillimau 
remarks that the action of the sodium iri this case appears to be 
in a manner electrical, by placing the' mercury in a nighly elec- 
tro-positive condition towards the electro-negative gold, seeming 
to give some reason for the tern magnetic amalgam, adopted by 
Mr. WarCz, as the trade-mari^ of me alloy. The (Quantity <n 
sodium is entirely too small to allow of the supposition that it 
acta by its chemical affinities. It is well known to chemists tlist 
the metallic sulphides are decomposed by amalgam of sodium; 
but no one supposes t^t an inventor could be found so Quixotiu 
in his chemical notjons as Ui seriously propose the use of sodium 
amalgam as a means of effecting the reduction of the sulphides 
of silver, etc., since not less than one equivalent of sodium would 
be required to set at liberty one equivalent of silver. The use of 
tiie sodium amalgam foe ailver amalgamation must depend, if 
found really nsetiil in the large way in the silver reduction 
process (which stiU remains to be proven), upon a like power of 
electrical action to that aeen in ita action on gold, and also ------ 



gold, I 
well-known power of preventing the granulation (fl< 



iring^ of 
Inueed, 



l^ayed by the sodium amalgam ia this last particular. The amal- 
gam of gold or silver is very liable, as every mill-man knows to 
his loss, to granulate and disappear fi'om the plates of the battery, 
ur l^m the rifSes, after it has been formed. If this granulation 
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tftkM place, it Is Almost Impoatlbls, bj the ndflin^ modes of 
■maignmatton, to rvcorer tlie minute parttclei which floftt off 
witli tbe cDrrentB of water, and tire lost. The iwtion of the sodium 
hi recovering tbe mercury which hoa ptiseed into this con'didou is, 
perhaps, its moat remsrk&bie propetl;. — Mining Jmmal, 186C. 



This is now likely to be superseded br a fkrless eznensiTe, and, 
H appears, not less oseful material. Caustic sodn Dos not odIt 
beenfoDDii quite as effective as sodium amalg;am, but itiacontestra 
that the stKliani in the amalgam actually assumes the form uf 
causdc soda before producUig its effect. A veir simple experi- 
meat wilt show the efficiency of the soda. If a finely pujvcrized 
iiietallio powder is thrown into water, no amount of etirnng will 
Ijaase it to fall to the bottom of the Teasel ; it is rendered specifi- 
cally ligiiter than tbe fluid by the coating of air which adheres to 
it Butif a very small quantity of caustic soda or potash is added, 
it will soon descend from the surface to the bottom. It is sup- 
posed that the minute particles of mercury also, and of gold, are 
pref entcd from coming into contact by a coating of air, which the 
alkali removes in a way not yet ascertained. Tbe potash or soda 
must nut be allowed to lose its causticity by exposure to the air, 
or it will be ineffective, Ikaving become a carbonate. — InteUecfuat 
Odtenw, Sept., 18C6. 

BIKPLK MODE OF UASUfACTUROlO SCLPHVBIC ACID. 

The ne«essi(y for larg;e and costly leaden chambers has rendered 
Uie manufacture of suiphurio acid both troublesome and expen- 
rive^ A method of producing i^ io wlilcb the use of leaden 
dh^bers is dispensea with, not only greatly facilitates the pro- 
ccsB. but affords a product which powesses tbe important advao- 
lUfe of being altogether free from contaminalJon by lead. Should 
itbe found to answer for industrial puqioses, it will constitute a 
TCry important improvement on the method so long in use. It 
consists in transmiUing the acid fumes, formed in tbe ordinary 
way, through a series of earthenware cylinders, which are piled 
X/p and arraneed in such a way as to form a number of columns, 
filled with coke, and commuQicating with one another. Straw is 
fMroduoed into them as required ; and the acid v^k»^ being con- 
deased by tbe coke, they trickle down into a reservoir placed 
beneath loi the purpose of receiving them. The acid liquid thus 
«btMued is concentrated in the nsu^ way. 

NEW SAFETT UQHT FOB COAL HTNKS. 

HU. Dnmas and Benoit bav« been making some experiments 
In tbe French collieries on the application of electrii^y as an 
iHnmiDaUng power in " fiery " coal mines. Voltaic electncity has 
been proposed on several oocaritms, as a means of giving ligbt ta 

UigitirB^yCoO^IC 



the oolUer In dmngeroiu places; bat, oitder Ote wdioHj ooodi- 
ttoni, it hu not been found practicaUe to emptoj It. Dnmas and 
Benolt propoM to apply Rhumkorff^a coil machine and Gtnssler^ 
talies; to use, indeed, those tnt>es, witli their beaudflil ftororal 
li^t, as a mioer'a lamp. 

The tnbe, it ia now eenerallf known, ia filled with some hl^f 
rarefied jna, and plaanom wirea are hermetieallT sealed into the 
«nd*. When the dlacharg«a trma a Rhamkoiff'B coil apparatns 
are passed throng this tube, it becomes filled witb.a mild, tmoaive 
U^ht, which lasts as Ions as the disdiarges pass Hiroagh the rare- 
fiud medium. This li^t is nnaccompfmied by heat; it cannot, 
thcrerore, nnder any o&cnmBtances, explode the flre-damp of onr 
eoal mines. 

This new "safety lamp" consists easentiallj of a cylindrical zine 
Tessel about rix inches hie^h and fonr Inches in diameter, which 
encloses a porous vessel haldine; a cylinder of carbon. A solntion 
of the bicfaroniate of potash iepbced within the porous cell, and di- 
lute Bnlphuricacid withoutit. This battery issecnred byawooden 
cover, which is, by means of India-mbber packing, made to fit 
closely. Then there are a Rbunikorff's coil and condenser, and a 
Gcissfer^ tnbe. This tube ia arrftnged Into a conical coil, so dial 
a lar^e enrfaeo of light is secured witfain a small space. Of course, 
theobjectioD to this will be the cutnbroua character of the machine 
and its adj')''''^' Dnmns and Benoit think they have answered 
thid objection by the very ingenions arrangement which they have 
secured. We are assured tliat the weight of the glass case does 
not exceed two pounds, and that of the other parts of the appara- 
tus in not more than twelve pounds. That there are many advan-i 
tagea In this electrical lamp cannot be denied. . Bnt we doubt if 
BO delicate a machine can t>e entrusted to the hands of colliers. 
Under oircumatancee of danger, such a lamp as this would prove 
of the highest value. As Dumaa and Benoit are making praotical 
trials of their " cold light," as they call it, we shall, if they are 
BucceaefQI, heu" more of this interesting applicatim. 

The lnstilut« of France hua given uie inventors a prize of on« 
thousand franca for the ingenuity of their plan. We understand 
th»t some trials have been made m the Newcastle ooliieries, lite 
objection n^aed by the miners is, that the light ia a "glimmer,"— 
not a steady Ulnminadon. — Beader. 

BTD&ACri.IC MACHINE JOE CUTTING COAI.. 

This machine, by W. E. Cniratt, has now been at work for two 
years. It does not dispense with labor, but it performs the under- 
cutting, which was a most Inborious operation, either in the end 
or ta,ae of the coal, in a more efficient and economic manner 
than the miner can do it himself. By it the size of the coal ia im- 
proved, the amount of slack reduced, and a single seam will 
yield more by one thousand tons of coal per acre, than when 
worked by hand-labor. The machine undercuts its " holes," or 
*' kirves," with one man and onu boy aa attendants, and completes 
the work, with once going over, at tlie rate of fil^teen yards per 
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hour. 'Kach miichiiM; nses thirty gallons of water per mlttnte, at 
aboDt tbreo hundred pounds pressure, according to t£e bordnesa of 
Uie substance to bo acted apon. Tbc maohine, nben in operation, 
fixes itaelf dead fast upon tlie rails during the cutting strike, and 
edoases itself at the bock or return stroke, and traverses forwards 
the requisite amount for the next cut without any manual labor. 
Ko percussive action results from the machine, either against 
the roof or into the coal, but simply a concentrated pressore, pro- 
ducing a steady reciprocadug motion, at fifteen strokes per minute, 
Tbere is, consequently, no dust nor noise, and little wear and 
tesr. For the same reason, when cnttiiig pyrites, the tools throw 
out no sparks, and the workmen can hear any moTement in tbe 
ooal or roof. Tbe price of a machine, a working model of which 
is at tbe Industiial Exhibition, is stated to be £125. 

STEAH FQtS-FBOOr 8AFE. 

Rev. Rufus S. Sanborn, of Wisconsin, exhibited to the Mas8»- 
ohasotta Institiito of Technology, in December, 1866, and described 
a model of a steam fire-proofsafe, of his invention. The nature 
of this invention consists in placing one or more boxes, or unfilled 
safes, one within the other, the outside case being fiUed or otben- 
wise in the ordinary way, and these inner boxes detaolied from 
one another and the outside case by means of flanges or spurs, so 
as to form air-cbambers atl aronnd said inside box or boxes, and 
into these air-chambers are inserted metallic vessels for holding 
water, with simple steam-Tatves, which will be opened so as to 
>Uow the steam to escape when the heat of the inside of the safe 
sh^l beeome sufficient for that pui'pose. 

This 8t«am saturates the air-cb»inbers, and its enrplas escapes 
bj the doors, so as to keep the temperature of the inside of tbe 
safe about that of boiling water, in which temperature none of the 
papers of the inside box can either bom or cliar ao long as any 
steam can be maintained. 

By a peculiar arrangement of a succession of these vessels, one 
exiiaasts alter another, and thus for a long time there is the most 
eoinidete protection, in addition to the other protection which the 
filling an »f air-chambers afford. He gave a hiatoiy of tbe experi- 
ments which had led to the above I'esult, and stated that the safe 
was soon to have a public trial. In an ordinary-sized safe, the 
Hioist filling would save an hour in absorbmg heat before the heat 
could penetrate to the interior. Such a sitfe would hold filteen 
gallons of water, which, under the arrangement described, would 
take a veiy long time for the entire escape of the steam. 
- At a trial held sopn afterward, this safe was submitted to a heat 
so intense as to melt tlie knobs on tbe door, and was kept exter- 
nally red hot for nearly four hours : papers ii) tbe interior were 
taken out entirely uniqjured, and only a gill of water vaporized ; 
Vhile those in a safe by one of the best mallei's, submitted to the 
wme trial, were badly charred, ns well as tbe whole interior wood- 
work, and ia another hour would have been destroyed. 
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A BEIUBSABLS SOLVENT. 

It is now discovered, it appears, that ff a piece of copper be dis- 
solved in ammmiia, a solvent will be obtained, not only tbrligiiine, 
the most important principle of all woodj fibre, such as cotton, 
flax, paper^ etc., but also for subBtances derived from the animal 
kinguom, such as wool and silk. By the solution of any of these, 
an excellent cement and water-proofer is said to be formed ; and, 
what is eoually important, if cotton fabrics be saturated with the 
solution o[ wool, they will be enabled ta take the dyes, such as 
the lac dye and cochmeal, hitherto suited to woollen goods only. 
Hydriodide of ammonia, we may also observe, was not long aince 
discovered to be an equally remarkable solvent of the most refrac- 
tory, or, at least, insoluble mineral substances. Now it is an inter- 
esting circumstance that ammonia, according to Van Helmont, 
and other old chemists and alchemists, was one of the requisite 
materials in the formation of the " alkahest," or " miiversal sol- 
veot," of the ancieot sages. 

THB IUG»£SIU11 LAUF. 

A lamp for tlie purpose of burning tJie wire bas been invented b^ 
Mr. A. Grant. He seeks to make magnesium cheaper than the 
best stearine, and states that by bnming a strip of zinc in conjunc- 
tion with two strips of masneeiura, ho is able to reduce the cost 
of the light two-thirds. He even predicts that ma^esium will 
become as cheap as zinc, and that in the coarse of time it will be 
possible to iltuminat« a street a mile long at the rat« of a half- 
penny BD hour. \t is not a small thing to be able to record that 
photography is no longer dependent upon tiie action of the sun. 
The value of magnesium as an illuminator for the purpose of 
" signalling " is obvious. The portable jiature of the contrivance, 
and its perfect immunity from risk of eiplosion, toeetiter with 
some other evident advantages, render its vivid light aJl die more 
practically valuable. It may be used with advantage on tlie 
8(M;e, — Vivil Engineert' and ArehitecW Jowwd, Jan., 1866. 

Four wires, weighing three grains per foot, each bui-ning at \h« 
rate of eight inches per minute, or eight grains in that time, give 
a light equal to two hundred and eighty-eight sperm candles, or 
twenty-one and one-quarter Argand gas-burners. At this rate of 
consumption, one ounce of wire, costing six dollars and fifty cents, 
would last an hour. — FrmOdin Joumai, Nov., 1866. 

Several arrangements have been devised, more or less ingett- 
ious, to bum the metal in the form of wire or ribbon ; bat the 
great difficulty in all such arrangements has been, that it required 
clockwork to feed it forward. In order to avoid this dllSenlty, 
Mr. Larkin, after many trials, has ancceeded in constructing a 
magnesiam lamp, a specimen of which we describe. The dis- 
tinguishing peculiarity of these lamps is, that they bum magne- 
sium in the form of powder, instead of ribbon or wire ; and that 
they do not depend on clockwork or any similar extraneous mo- 
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tfve-power for their action. The metallic powder is coDtained Id 
a large reservoir, hsTlng a nmill oriSce A tbe bottom, throu^ 
which die powder falls simplj by its own gravity, like Mud in an' 
hoar-glass. In order that a suffloient oii£e inaj be used, and to 
&cilitate the steiLdy flow of the powder, it ia mixed with a qoaa- 
tily of fine sand or other diluting material, the proportion of pow- 



metallic powder and sand falls freely through a metal tube, i 

the upper end of which a small stream of ordinary gas is also 
Introduced. The mingled streams of powder and of gas thus flow 
down the tube and escape together at its mouth, where they aro 
ignited, nnd continue burning yfith a brilliant flame as long as 
the supply of gas and metal ia maintained. As tbe metal becomes 
consumed, the sand with which it was mixed falls harmless into 
a receptacle provided for it, while the fumes are entirely carried 
away by a small tal>e-cbimney into the outer atmosphere. Im- 
mediately below the orifice, there Is a valve, to either resulato Uie 
quantity, or entirely arrest the flow of Uie metallic powder, which 
valve may be opened and shut at pleasure. When it is desired 
to light the lamp, the gas is first turned on, just sufficiently to 
produce'a very small jet at the mouth of the tube, which small jet, 
being once kindled, may be allowed to bum any convenient tjme, 
imtil the moment the magnesium light is required. All that is 
tten needed is to turn on &e metallic powder^ which instantly de- 
seends and becomes ignited as it passes through the burning gas. 
SiiB action of turning on and off the metallic powder mar he re- 
puted, witiiout pntlJQg out the gas, as often and aa quickly as 
desired ; so that, in addition to the ordinal^ purposes to which 
lam^s are applied, an instant or an intermittent light of great 
br^aney, suitafile for signals or for li^t-houses, may be very 
rfmply produced with certainty of effect, and without the smallest 
waste of metal. Mr. Larkin explained that tbe lamp oould be 
made to snspend from tiie roof, in place of an ordinary gas sun- 
light, and arrangements could also be made for its use in signals 
and for light-houses. The greatest difficulty was tbe price of the 
metal ; but only about four years had elapsed since the produo- 
tion of tiie metal in any quantity by Mr. Sonstadt, and the 
demand for it hitherto had been a fanc^ one. Mr. iWkin said 
UiBt the cost of bnmiug magnesium in ue lamp which he exhib- 
ited would, at Its present pnee, be abont £1 an hour, and that no 
diffleol^ Whatever was experienced in reducing the magneuum 
to powder. — BrUitk AMocia^on Btport, 1866. 

FAKAFFIH FOE WATER-PBOOTHTO. 

About three years a^. Dr. Btenbouse took out a patent for ren* 
dering leather and vanous textile and felted fabrics water-proof, 
by means of paraffin ; it was found, however, Ihat paraffin alone, 
especially yrbea applied to fabrics, became, to a considerable ex- 
tent, detached frtim the fibre of the cloth after ashort time, owing 
to iM great tendent^ to ciysbdlize. Ttie presence, however, eJ 
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even a smalt quantity of dryingKiU causes the paraffln to aclhere 
much more finnly to tbs texture of the doth, from the oil ^radu- 
ally becoming coDverted into a tenacious resin bj absorption of 
oxygen. Paraffin is now first melted with the requisite qoantitj 
of drying ail and cast into blocks ; it can then be applied to f^>- 
rics, by rubbing them over with a blo<* of it, either cold ot 
gently warmed ; or the mixture may be melted and laid on with a 
brush, the complete impregnation being effected by subseqaentlr 
passing it between hot roHera. When applied to oloth thus, it 
renders it very repeliant to water, though pervious to air. Cloth 
paraffined in this manifer forms ao ezcetlent basis for soch artj-- 
oles as capes, tarpaulins, etc., which require to be made quite 
Impervious by subsequently coating them with dr^ng-oil, the 
paraffin, in a great manure, preventmg the injurious influence of 
drying-^ oo the fibre of ibe cloth. The mixtore can also be 
very advantageously applied to the various kinds of leather ; one 
of the most convenient ways of effecting this is to coat the arti- 
cles with the composition, and then to gently heat tiiem anUi it.ia 
entirely absorbed. When leather is thus impregnated, it is not 
only rendered perfectly water-proof, but ^so stronger and more 
. durable; boots and shoes are rendered very firm without losing 
their elasticity; it therefore not only makes them exceedingly 
durable, but does not interfere with their polish, which, on the 
whole, it rather improves. The superiority of paraffin over most 
other materials, for some kinds of water-proofing, consists in its 
comparative «heapne3s, in being easily applied, and in not mate- 
rially altering the color of fabrics, which. In the case of light 
Bhades &ad white cloth, is of considerable importance. — iVoottoof 
HMhaniei' Joumud, Aprii, 1865. 

LEHOLGUH UAMrrACnrBB. 

The manufacture of this new and interesting material, whlob 
threatens to rivU the India-rubber trade in the muhdplicity and 
utJlity of its application, is based on the invention of Mr. Fred- 
erick Walton, whoso patents are now worked. by the Linoleum 
Manufacturing Company at Staines, and 4fi Cannon Street, WesL 
The woiy linoleunn is derived from ivnwm (linseed) and oUmn 
(oil), from which products the new substance is made. The Un- 
seed oil of commerce is solidified or "oxydised" by the absorp- 
tion of oxygen, by which process it becomes chuiged into a ssml- 
resinous substance. It ia then combined, at a strong heat, with 
resinous gums and other ingredients; and the substaooe thus 
obtained nas aU the appearance and many of the properties of 
India-rabber. 

Those who are conversant with the uses of the pliable elastic 
gums readily perceive the wide field of usefulness that any 
material possesaing such properties" is designed to oociipy, morA 
especially as the price of the new substance is much lower thui 
India-rubber or gutta-percha. Linoleum can also be dissolved 
into a varnish or cement in the same maoner as India-rubber, and 
in this form can be employed in the manufacture of material for 
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water-proof clotUnr. As & varnish or pfdat for protecting {ran 
or wood, or for coa&ng ghipa' bottoma, it is said to be admjrablv 
adapted, as it dries rapidly, in fifteen or twenty minntes, and ao- 
heres witli aingotar tenacily. Ab a cement for uniting substances, 
nicli as wood with Iron, or wood with wood, it is veir effective, 
and has Mmilar prt^tertaes to the marine glue made &om India- 
rnbtier and sheluc. Singnlariy enonjrii, linoleum can aUa be 
Tnlcanized or hardened by exposure to neat. By ^is meima it !■ 
mwle as hud as the hardest woods, and rendered capable of re- 
ceiving a hi^ polish wHbotit the ^ of varnish or any other 
extraneons substance. In this ctmdition It can be filed, planed, 
or tamed as earilj as wood, and employed in many of the vari- 
ODs ways for wbixib wood is used. Or H can be moulded in heated 
dies to any dedred form, as, for example, flax-spinnera' bosses, 
■heaves for ships' blocks, snreical-instniment handles, picture 
frames, mouldings, veneers to imitate marble, ivory, ebony, and 
other woods. Combined whh emery, it forms a grindii^-wheel 
having extraordinary cutting or abrasive power. Very disf^- 
Sar are some of the uses to which the new substance can be 
■{^tied. Canine-aprons, cart-sheedng, sail-covers, reticules, 
ts^nling, priiders' blankets, gas-pipes, telegraph supports, 
wadiable feu carpets, table-oovers, paints for carriages or for 
printing flooivcloth, or enamels of any color for enameling pa- 
piter-mach6 or mebds. These are only some of the many uses to 
whii^ linoleum may be wplied. 

The manufkcture has, however, hitiierto been chiefly confined 
to Uie development of the floor-cjotb trade, for which the new 
material has proved itself weB adapted. Linoleum floor-cloth is 
produced by combining the linoleum with gronnd or powdered 
cork, wtiich is rolled on to a stout canvas, tJie back of the canvas 
being afterward watei^proofed with a cement or varnish made 
from lie solidified or oiydized oil, before referred to. The com- 
Irined fabric so manufactured is tiien printed by means of blocks, 
la every variety of pattern. In the ordinary way. The floor-cloth 
tbns produced Is pliable, and comparadrely noiseless to walk upon. 
It washes well, preserves its color, and can be rolled Dp like any 
ordinary carpet. Be^es being very durable, — the component 
parts being almost indestructible except by fire, — it will not de- 
compose by beat or exposure to the sun or air, as is the case with 
India-rubber. It is therefore better adapted than that substance 
for hot climates. To the chemist, engineer, and mann&cturer, 
Unoleum offers qnite a new substance for experiment; and, no 
doubt, as it becomes beUer known, the various uses to whkh it 
may be applied.will be more fully developed and appreciated. 
The patentees, we understand, are prepared to grant ucenaes for 
Uie manufacbire of some of its applications, such as varnishes, 
cements, tuid the hard compounds above mentioned. Important 
. results may, therefore, follow the introduction of this new and 
valuable Babstaaoe." — Mechaaiet^ Magaane. 
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FAKKESINB. 

While conaiderable attention is being ^ren to ^n-cotton and 
nitroleum, a §omewhat similar substance is graduiilly making its 
way as an article of ordinary domestic use, entirely free m>m 
danger, and possessing such advantages as are likely to secure its 
general adoption. In the manufacture of Parkesiue, fibrous reg- 
etable matter of any and every kibd — cotton and flax waste, ana 
old rags, being, tcom their cheapness, liie favorite materials — 
may be employed. These are first diaaolred b^ acids, and they 
then yield what chemists call pyroiyline. Pyroiyline, bowcTer, 
as its name implies, is highly innamniable, uid indeed explosive, 
Uke gun-cotton; and this dangerous qu&tificatioD has to bo neu- 
tralized. Mr. Farkes efFectfi thia by the introducljon of either of 
variooB chemical ingredients, as Iodide of cadmium, tangstate of 
soda, chloride of zinc, gelatins, several carbonates, sulphates, and 
phosphates. Collodion (as used by photograpbera}, when evap- 
orated so as to leave a solid residue, has been employed in the 
prodaction of Parl^esine ; but it was found by far too expensive. 
The substances which have given the best results with the pyrosy- 
line are nitro-benzole, anihne, and glacial acetic acid. By the 
use of v^ons proportions of these substances, all consistencies 
of Parltesine, from the soiid to the fluid form, may be obtained. 
The applications of Parkesine are, of course, as numerous as its 
forms are various. In the fluid form, it is available for water- 
proofing fabrics ; and in this way it is very serviceable. In a 
plastic state, Parkesine is useful jn making tubes, etc., and for 
msulating telegraph wires. Where hardness and tougliness are 
- required, these desiderata are anived at by the admixture of oils 
prepared with chloride of sulphur, which latter solidifies and 
makes them (the oOs) non-adhesive. Again, by the use of resins, 
gums, stearin, tar, etc., modified preparations of the invention 
may be made to suit special applications. Farbesine, indeed, is a 
most accomodating material \ and may be made as hard and brittle 
as glass, or as fluid and yielding as cream, and of every interme- 
diate conaisteney. It may have elasticity imparted to it to almost 
any exteiit or degree, and in this state it is likely to become a 
dangerous rival to India-rubber and gutta-percha, inasmuch as it 
will become, if it bo not now, far cheaper than those useful arti- 
cles of commerce, and answer almost all their uses equally well. 
Vulcanized India-mbber will find a sturdy competitor in Parkes- 
ine, for it may be manufactured with less of brittleness, quite as 
much hardness, and at a lower cost than that tediously manipu- 
lated substance. There is no refuse in the manufacture, the chips 
and cuttings being capable of re-manufacturc with the greatest 
Escility. Parkesine will take any color, and may be given any 
degree of hardness ; it may be made to imitate tortoise-shell, 
marble, malachite, or amber;- and can be cut with a saw, turned- 
in the lathe, planed, carved, engraved, stamped t)etween dies, 
rolled into tiiick or thin sheets, worked into screws, shaped into 
mouldings or cornices, etc. H is susceptijtle of a high polish, 
agreeable to tbe touch, and not disagreeable in smell. At a tem- 
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peratnre of 340° Fahr., it is wmaaaked, wtthont flune, being decom- 
posed aod passing off as deose smoke, leaving but a dark colored 
asbj residue belund. It is now being manufactured for a vaiiety 
of purpoaes, and is daily becoming mote extenairelf known. — 
Jfuiina Jovrnai. 

At Uie 1665 meeting of the Britisli AssooialiMi, Wr. Owen Bo- 
land read a paper on nrkesine. Tliis anbatance derives ita name 
from ita inventor, Mr. Alexander Porkes. of Birmingluun, Eng. 
It is osed for agreat variety or purposes, and possesses prt^erties 
skin to gntta-perolia and India-mDber, and may lie made easily 
into any sltape and of any color. Gnn-cotton is osed in its mann- 
footure as a ba^ ; bat many other materials ore also introduced, 
■olvents, oils, ootton-waste, etc. Cotton, not readily explosive, ia 
tbe most desirable ; chloride of zinc is alao used to prevent rapid 
eombustion. The solvent, invented by Ur. Parkea ie applicable 
chiefly for India-robber solnUons, eatt»-|)ercha, and a nnnd>er of 
gums. The several varieties of Farkesme are made by mbdng 
Uiese substances in deflnito proportions. Mi, Bobmd considered it 
more valnable as an insulating material than India-mbber, gutta- 
percha, or any other combination hitherto os^d for this purpose. 
It is enormously strong, being capable of supporting a mile of its 
own weight, vAdle it possesses the great qualificadon of being 
joined, in case of fracture, with a strength eqnal to the origin^ 
■ubatance. It is not affected even by acids; and immersion in sea- 
water four years did not deteriorate its qualities. In dry heat, at 
S12° Fahr., it remuns eleotrioally perfect, and it is not softened at 
even a hi^er temperature. 

IKDU-BCBBBB FOS MASIRS CABLES. 

At the NoU^gham (1866J meeting of the British Association 
for the Advancement of Science (Section of Physical Science), 
Hr- Hooper read a paper on tbe electrical and mechanical prop- 
erties of his India-rut^r for submarine cables. He reduces the 
general coatings of India-rubber by means of beat to one perfectly 
homogeneous coatbg, separated by a film of vulcanized India- 
rubber. The advantages clajmed ore, durabili^ and resistance to 
mechanical injury, permanency of inautation at nigh temperatures, 
impermeability under long immersjon aad pressure in water, free- 
dom from defects in monofacture, and high state of insulatiou 
with diminished induction. One hundred and fifty miles of this 
wire have been sent to India, and the insulation per nautical mile 
is ^out forty times better than that of the Persian Giilf cote. 

^ PAPBE FBOH WOOD. 

The manufacture of white paper from wood is now quite a 
snocesB at the Manaynnfc Wood-pulp Works, Fennsylvania. The 
wood used is that of the LiriodendTOK ttdip\fera, Linn., in Tulip 
poplar, and AbUa canad^uU, Michx, or Hemlock spruce. It is 
brought to the works as ordinary cord-wood, and ia cut into chips 
' by means of two immense machines having cotters attached to 
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rotatoi^ ^soH, capable of cutting thirty to forty cords of wood ia 
twenty-four liourfl. These ehipe are oonveyed in wagons to the 
boUiDg-house, and placed in boilers, where the reduction to palp 
is effected. The pnlp thas reduced is then conveyed to pulp- 
engines, is workea in these engines, and run through cleaoing- 
machineB. From the cleaning-machines, the pulp is taken to the 
bleaching-honse. After having been bleached, it Is then ready to 
be made into paper, in the same way as other pnlp. Excellent 
white printing paper, very good for newspapers, and at a price ' 



e cents per pound less liian is charged for tJie same qnali^ 

japer nia4e from rags, is mannfaetured from this pulp at the 

FlaWoclc Paper Uills, adjacent to the pnlp-worka. The wood- 



pulp must, however, be mbced with about twen^ per cent. o( 
Btraw-pulp, tills mixture improving the quality^ of the paper. 
These works have been so successfiu that tbe price of paper for 
newspapers has declmed Uiree cents a ponnd since they have bees 
in operation. This is a very great step in the progress of thoM 
arts which contribute so greatly to our comfort ^d dvilizotioii. / 



y^ PBOCBSSBS FOB PBESKUViHO HEAT. 

/ In an official report Itdd before Parliament on the preparatjon 

: of beef in South America, for the English market, three methods, 

proposed by Prof. Uor^n of the Royal College of Surgeons in 

Dublin, Baron Von Liebig of Munioli, and Mr. Sloper of Lon* 

don, are to effect this end. 

Mr. Morgan's process is based on forced infiltration, using the 
circulatory Bystem of the bod^ as a meana of introdnction into the 
tissues of the animal, by injection, as detailed in the "Annual 
of Scientific Discovery" for 1865, pp, 62-S3. Theppocessis simple 
and efficacious ; by it an ox can. be preserved in ten minutes, nsing 
from twelve to fouiteen gallons of the fluid. 

Liebig's process differs essentiallj^from the former; for tlie meat, 
instead of being preserved whole, is reduced to an essence, to be 
used in making soups. The concentration is carried to such an 
extent that thirty-three pounds of meat are reduced to one potind 
of essence, and the alimentaiy matter of an entire ox is contained 
in eight ponnds of this prepv^tion, making over one thousand 
basins of good strong sonp. 

It is a question of some importance whether cattle driven to the 
pen in a semi-wild state, which are thrown into a violent state of 
excitement on the approach of man, can afford nutritious meat, 
and can be salted without parting witJi by far the greater portion 
of such nutriment as they contain, and becoming almost valueleas 
as foo4, if not altogether unwholesome. 

Another attempt is being made to bring to Europe the immense 
supply of good meat wasted in South America. Mr. Liebert; of 
Hamburg has attempted the manufacture of Liebig^s " extractum 
camis " at Fray Bentoa, in Uruguay, and sends home about 4,000 
pounds yearly. He is now increasing his estabhshmenU, has con- 
cluded a contract vith the British Admiralty, and hopes soon to 
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■apply tlie extract at-rixteea sMffinga a pound. EuA pomd ft 
tbe eqaivalent of one handred and Airt; pounds erf' meat, and wQl 
fomisli broth for one fanndred and twentT-ei^t men. The ex- 
tract id its best state Is absolutely ftee from tat or gelatine, uid la 
now used very largely hi continents bosj^tala. * 

The process for preparing " extraotom caniiB," given In Li»- 
big's "Pamihar Letters on Chemistty," is as foltowa: Chopped 
neat, deprived of all fat, is bpiled for half an hour with eimt or 
ten times its weight in water, which anfflcei to dissolve dl the 
active ingredients. The decoction mnst, before it Is evaporated; 
be nMst oareftally cleansed fram all fat (which wonld become ran- 
cid), and the evaporation must be conducted in the water-batfa; 
Hie extractor meat is never hard and brittle, bnt soft; and it 
strongly attracts moistnre from the atmoqthere. The boiling of 
the meat in the first instance may be curled on in clean oappta 
vessels ; bnt for the evaporation of the soup, vessels of porcelain 



diloric add nxteen drops ; macerate the beei^ chmiped very fine, 
in the water, etc., for an lioor and a half; sbain off through a fine 
hair-efeve ; take two tupablers daily. 

The following letter fnua Baron Lieblg is taken from the " Lon- 
don Lancet": — 

"Sir, — I see that rather contradiotoiy views are expreteed by 
different Enelisb writera on the value of the extract of meat, some 
taking it to be a complete and compendious ,mlHrtit)ite for meal, 
whilst others assert that it has no nutritive value wfiatever. Tbe 
tmtfa, as is oaoally tbe case, lies in the middle; and as I was the 
fint who entered more fully into the chemistry of meat, I may be 
allowed shortly to state the resulta of my invest^aiiouB, as &r as 
the extraetnm eamis as a nutximent is ooncemedT 

"Meat, as it comes frtmi tiie butcher, contains two different 
aeries of c<»Dpounds. Tbe first consists of the so-oalled albnmi- 
itoas priodples (t. e., fibrin and albumen), and of glue-forming 
membraneB. Of these, fibrin and albumen have a high nutritive 
vahie, although not, if taken by themselves. The second series 
MHtsists of crystallizable substances, viz., creatin, creatinin, sarcln, 
Whi^ are exclusively to be found in meat ; further of non-ci^ 
tallizaUe oi^;anic principles and of salts (phoq>hate and chloride 
of potassimn). All of these together are called the extractives of 
meat. To this second series of substances beef-tea owes its flavor 
and efficacy ; the same being the case vrlth extractum camis, which 
la, in litct, nMbing bat solid beef-tea, — that is, beef-tea bom whidt 
ttie water has been evaporated. Berides the substances already 
mentdosed, meat contains, as a non-essential constitueDt, a vary* 
ing amount of fat. Now, neither fibrin nor albumen is to be found 
in the exttaotum camis which bears my name ; and gelatine (glue) 
and iB,t are pnrpoaely excluded from it. In the preparation of the 
extract, the albuminous principles are left in the residue, l^is 
residue, bv the separation of all soluble principles, wliioh are 
token up m the extract, loses its nuaitive power, and cannot be 
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Biftde BB wtiole of trnde in any palatable fonn. Were it poegiUe 
to fornisb tbe market at a reasonable i^ce with a prepuadon of 
meat oombiniDe in itself the albnminoiu together mth the wd- 
tra^he prinoipws, such a prepantiiw would have to be pAferrad 
to the efiractoiD camis, tor it would ooatain all the nutntiTe ooi^ 



faaot <rfmeat can be replaoed bj tdenldoal ones deriTed ftom the 
Tegetatde Ungdom, at a nmeh lower price. Jnat the reverse It 
ttia ean in regard to the extractive matten of meat, for (tbm 
■alts exoepted) it is impoadble to find any Bubatitote for uem. 
Ob Ute other hand, thev may be extracted from tbe meat, and 
brought into the martrat hx a palatable and durable form. In orai- 
Jonoaon with albaminous prind^es of vegetable origin tJiey have 
ttie Aill nutritive effect of meat. From the extractive matters, tlwii. 
oontuned in extractam camia in a ooncentratiid form, the latter de- 
rives its value aa a nutriment for tbe nations of Europe, provided 
It can be {»x>duced in large qoanliliea and at a cheap rate from 
oountries where meat has no value. 

" The albuminous principlaa of vegetaUe origin are prindpallf 
to be found in the seeds of cereals; wd the European maiteta are 
siiffldently provided with them. On the otlier hand, tbe snpply 
offreshmeatlsinsafltdent; and this will get worse as the pcwnlv 
tion increases. For an army, for example, it will not be diffionlt 
to {vovide and store up tbe necessary amount of grain or flour. 
8nfar, too, as well as fatty substanoes and the like, will be procure 
ftbu, tiielr transport and preservation offering soarcety any diffi- 
culty. But there may easily occur a defldenoy of fresh meat. 
Salted meat bat inadequately replaces fresh meat, because, in tbe 
]ftoeete of salting, a lat^ quantity of the extractive prindples of 
the meat is lost ; besides, it is well known that those who fiva on 
salt meat for a continuance become snl:geot to different diseases. 
Dried meat generaUv means tainted meat, scarcely eatable. Ex- 
tractnm camia, combined with vegetable albumen, enables as to 
make up the deficiency ; snd liiat oombinatacm is the only one at 
our dl^osal. What was said of an army also hcdds good of those 
£ur(^an nations in general that do not produce a sufficiency of 
meat. By making t£e most of the herds of South America and 
Australia, in using them for the preparation of extractam oamis, 
and by the imporUlion of com from the West of the United States 
and other com-growiiifi; countries, the de&cieucy may be made 
np, although not to the full extent. For, supposing ten mann&o- 
toties, producing together ten million pounds of extract of meat 
from a million oxen or ten millions of sneep, that whole quantity 
would provide the population of Great Britain only vriUi one 
pound yearly for every three persons ; that is, one pound a day - 
for every eleven hundred persona, 

" I have before stated that, in preparing the extract of meat, 
the albuminous principles remain in the residue : they are loat for 
the nutrition, and this certainly is a great disadvantage. It may. 
however, be foreseen that btduatrial ingenui^ will take hold of 
this problem and solve it, perhaps by a circuitous iwtd. For if 
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ftla reefdae, together with ttie bOBM of the Blanghtarad bMaU, 
be ^iplied to our fields tw mtuiitre, the fanner wiu be enabled to 
prodaoe a oorreapandlng quantity of albaminoaH principles, and 
to bettor snpply our towns with them, either in the shiqie of com 
or of meat and milk. Made into a maAetable state. It may here- 
after replace the Penivian guano, which very soon will dUMpptwc 
from the market. 

' ' On the Taloe of exb«ot of meat as a medicinal ntbstaoee. It 
is anneceseary to say a word, it bejn^ identical wkh beef-tea, 
abont the aseiiilDeBS and efflcaoy of which opinionB do not differ. 



contain any ^Iramen, and, if ri^itly prepared, ought to be free 
from gelatine (or glne), whibit Si« enpematant drops of &t fcnm 
a noQ-eeseDtial, and, for many, an unwelcome additltHi. 
. " I ehoald be elad if these linea could aeaiit in clearing np pnb- 
lie opinioa on the viUue of extract of meat aa a nut^riment; my 
aim being, on the one hand, to rednoe to their right limit hopea 
too ssagwne ; on the other, to point oat the tnie share which the 
extract of meat can have in the nutrition of the people ot Eorope. 
In doing this, I know foil well that whatever may oe said for iU 
reoommendation wonld be in Tiun, if the extract of meat did not 
supply a public and generally felt necesal^. and if it conld not 
akand ttie test ofonrnatnial instinct, — aiadge notto be bribed. 
" I am, sir, your obedient servant, 

"Justus Liebis. 
"Jfwweft, Nwember, 1866." 

In a letter to the " London Joomal of Kiannaey," written by 
UeAtig, the following remarks ocear : — 

" l£ has been obeorred that the color and taste of tiie Fray Ben> 
toi Extract vary ; this is owing to the difteranoe of sex and age 
of tiie animals. 

" The meat of oxen always yields an extract of darker color 
Mid strongs flavor, remiuung somewhat of the flavor of fresh 
veniBoD — pleasant when diluted. The extract of cows' meat is 
of lighter color, and a mild flavor, and la preferred by many per- 
sons. The meat of animals under four years cannot be nsea for 
the mannf^cture of extract; it yields a pappy 'extract <tf weak 
taste, like veal, and widtont flavor. 

" Aocording to the predominance of ox or cows' meat, the color 
and taste of extract varies, which is by no means a- fonlt of the 
mannfactnring process, and Is fully explained by the preceding 
remaiin. The extract of ox meat is, however, richer in creatinin 
and saroin than the cows' meat extract. 

"It is extremely difficult, as regards-eztractsof meat, — the 
genuineness and purity of which are not discoverable by the eye, 
•~to protect the public agtunst fraud. All manuEiUiturers prepare 
their extract according to what they call * Liebis's process ; ' bnt 
rinoe I have given only genera), and not specTal, directions for 
mannfaotore, it so h^pens that every one fills in tiie details after 
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Us owtf GuMoa, uid tbe conseqaence Is tlutt not one 'of thCM 
«ztz^te is, in its composition, like another, 

" There exist only two special dit«Gtioii9 for the mHkn&ctnra 
of extract of meat, — the one in the " Bavarian PIiarmaoopa»la," the 
otheTinthe"Pharmsoop<Bi»Gennanioa"; bat theM direolioDB an 
not mine. 

••Muitieh, 2id Oetober, 1866." 

The remaining process, patented tn Messn. HcCall Jc Siapet, 

professes to pceserre meat In its fresh or raw state, airiring at 

. market in the exact oondidtHi of botohers' meat jnst killed, bat 

with an additional advantage of keeping twioe as kug m m<e1^ 

B^ meat, after being expired to the air. 

The following Is a oopy o( the speoi£to«tioB taken fWnn th* 
Ttngijjdt Patent Office, and pnblished in the "Seientifio Amep. 



"Onr improrements relate to nvserring fresh mMt, pooltay, 
game, and fish. We treat such food In one or other of the fot 
£>wing methods : We immerse in or sorround the meat for a 
short time, say ftom ten to fifteen minntes, more or lesa, with a 
sedation of biuilphite of soda or potash, in the case or veswl in 
which it la to be preserred, and which must be capable of beine 
MAde aii>4igbt. By this immersion we remove the air which 
tiled the racaat spaces la the case ; we then witiidraw the soh^ 
Ooa and replace it t^oarbonio acid gae. We repeat these invnei^ 
skills and sopplies of ^as CKWasionally, as reqaired. We introduce 
int» the ease contaimng the food a regulated quantity of dilate 
snlphoToos acid, and an squlralent qnanticj of carbonate or bicar- 
bonate of soda, or potash, separately. The acid and alkaline salt 
do not ootne Into eontaot nntil the case is hermetically eloeed, 
when they are brought into contact by aeitation, and the liquid 
resnlting, chai^d with carbonic acid, baui^ the sui&ce of, and 
impregaates the meat; or the aoid and salt may be broi^lit into 
oontaot before tiie ease is closed ; or we place the meat in aoasa 

rvided with two stop-cocks, one in (o- near the bottcHD, the other 
the lid. By the lower stop-cock we introduce a solution of 
faisolpliite of soda or potasli, fillin g the vacant spaces in iJie case ; 
we then close the stop-cook in the lid, and exhaust the case of its 
bjuid contents by powerful hjdrauUc suction, or by the action of 
Ui air-pump. We leave the meat under this exhausting snctioa, 
and thus draw oot from the meat as tanck air aa it will yield np, 
which we then expel from th& caso by the introduotdoB of a aoln- 
tioii of bisolpbite of soda or potash, which we afterward with- 
draw and replace by carbonic atud gas. We repeat, at intervals, 
these altema^ intrdduotions of the alkaline solimon and oarb<nio 
acid gas. 

" When metallic cases are used eitherfbr preserving or patting 
Ihe food, we use a lining both for the top, bottom, ana ddes, of a- 
nOB-metallio nature, snch as thin matting, wiokerwork, veneers of 
wood, doth, or other suitable materials. 

" We pregerve poultzy, game, and fish, la the same manner aa 
tiiat dca^ibed for meat. 
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" And htmag aow dearaibed the Bfttare of onr uid inrettlioii, 
and In wtwt muitiflr the same is to be perfoimed, we declare tiiat 
wa claim aa ovx iatproYetaeota in praaervltig fresh meat, pmbrj, 
game, and fiah, — 

" fiist, die employment of biBDlphitea of soda and potaah, aub- 
■tantaally in manner hereinbefore described. 

" Second, the prooeas hereinbefore deeoribed, wfaaterei the atiti- 
■qitio saU employed. 

" Third, the etnploymeat of aa alkaline aalt, together with car- 
bonie add, or the aabstanoes prodndBg the same, BalpboFaas acid 
aad carboaate or tHcarb«mate of aoda or potash, acting in mannRr 
herrinbefote d<«cribed. 



" And we claim as our impToremenl in the vessels employed in 
pcwernus fresh meat, poubr, nme, and fish, by any of the 
ntetboda bereinbefore describea, t£e lining of the aama with mat- 



ling, wickerwDik, or other like suitable material, to protect tl 
anbalanpe being preaerred fiom contact with the Tesaab." j 

OH PAFEB TBOK OOSIT ITBBB, 

Owralier Ton Welabach, Director of the Imperial Printing and 
nver^llakiiig EabAlUmenta at Tienna, Anrtria, has bioagfit the 
prooesB<rfpq»er-4i)akingfromo(Mii fibre to greM perfection. Itia 
idaimed that the pqwr ttua made is atronger liiaii cotton or linen 
paper of the same weight ; that in hardness and fineness of gnUB 
ft enseeds the best hand-made English drawitig-paper,- that it is 
none dmraUe than ai^ other p^rar, and is not, like parchment, 
sotject to be dostn>yed l>y insects, thus rendering it pecoliariy 
valuable for documents, reoorda, via, ; that it is nnanrpassed for 
toadne^^er, aad can be made extremely transparent, and ia 
cfied^y ad^itad tor pbotogra^y. It is also dainted that all 
pi4>er8 ordtnaiily made fh>m oottoD Bed linen raee cam just as well 
be made from this material ; that it can be easily converted into 
the finest writiDg and printing paper, and almost as advantage' 
onsly into superur stont wrap^g^t^wr. It ceadil; receives any 
UntofcolcHr. 

esLATim rsoii XAXim plahtb. 

U. Nstalis Bo&dot made to the Society for the EncoanLgemeut of 
S'ational Industry, at Paris, a communication on the subject of the 
marine plants from which the Chines^ procure gelotiae, either as aa 
article offood or for nse in the arts. The subject seems to demand 
attention from na, both as a means of reducing the price of a valu- 
able article of diet, and as a means of introducing cheaper subslj- 
tt^es for materials of which the large consumption in the arts is 
rising the price seriously. The same families of plants inhabit 
onr coast, and doubtless gelatine, as delicate in flavor, and as 
strong, could be easily and cheaply prepared from them. 
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lUFBOTEHEIITS Df DTEING. 

k and wool a 
.the affinities ■__ 
for oolora of all kinds are much weaker, not so easily n._ 
effectively. It has been diacovered. however, that brilliant colors 
may be imparted to flax or cotton by means of the aniline dyes. If 
they are nrst impregnated with an alkaline solntion of tannin. 
Vee^etable parchment, which acts like silk or wool with refereoee 
to£e anilioe dyes, does notreqnire the useof taimiD. When ordi- 
nary paper is to be colored, tiie tint obtained is wonderfblly im- 
proved if it is ooat«d with albumen before being sabjeeted to tii«' 
action of tannin. 

VtUwOum of Aniline Dpt». — The beaitHful colors derived from 
aniline have already reiwived a very general application ; but they 
have been, hitherto, unsuitable to one purpose, which would be moat 
likely to benefit by the brilliant effects they produce, — oil paint- 
Jng. They are now very likely to become extremely useftil in 
thu branch of art. It has been found that a solutiou tA aniline is 
capable of dissolving oaoutofaouc, and all the resins which hsre 
B^d properties, and also the aniline dye-stn&. Ilie soluliaii of 
Bhellao, for example, in aniline, may be colored by the addition of 
the concentrated solution of aniline dye-stuff; the result Iwing a 
transparent paint, whiuh'anawen admirably for glass, poroebin, 
eto. This shellac solulion may be mixed with any oil punts that 
contain no lead ; and thus an oil paint of exb^onUnary brilliaooy 
may be obtained. With the exception of fuscbiue, all iJie aniline 
dyes may be dissolved in the aniUne soludou of shellac itself. - 

AniUtte. — It requires aa many as two thousand tons of coal in 
produce a small circular block of anUlne twenty inches high by 
nine inches wide. This quantity is sufficient to dye three hundred 
miles of Bilk fabric. 

AniUnA Black. — The discovery of a fine black, jnvdnoed from 
aniline,' may almost be considered as completing the series of 
magnificent colors obtained from that substance. This new dya 
is the more valuable, since it mny be associated with any kind (A 
madder color, and may be treated in subsequent processes like 
logwood. It is obtained by dissolving hydrochlorat« of aniline 
in an aqueous solution.of hydrofluosilictc acid (spec. grav. 8° B.) 
which has been properly thickened, and then adding chlorate of 
potash, and printing or preparing the tissue with dilorate of pot- 
ash, and afterwara printing. On nusing the temperature from 
$2° to 35° C, a beautiful and permanent black is produced. The 
hydrofluosilicic acid required may be obtained by decomposing 
a mixture of fluor-spar and sand with sulphuric acid. The 
decomposition which takes place during tlie process consists in 
decomposition of the chlorate by the hydrofluosilicic acid, silicate 
of pota^ being formed and chloric acid se't free. A part of this 
chlotio acid acts on the hydrochloric acid of the hydnxMorate of 
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aoiline, formlDg » mixture ooDsMiBg of free chlorine and {nter- 
nediate oxygen acids of chlorine ; and the remainder nni(«a wtA 
this mixlare, formiiig the black dye. 

^ KITBOOLTCESmS. 

Nitroj^yoerine is tlie product of tbe reaction which ensnes when 
gljoerine is sknrlj poured into a mixtnre of concentrated nitric 
add. witb twice Its balk of oil of vitrial. The glycerine loses 
three equivalents of water, which are replaced by Uiree of nitric 
aud. It has been sailed aiao trioitrine, binltro-glycerine, etc. 

It is a liqnid of specific grsTity 1.6, neariy insoluble in water, 
easily aolnble in aloobol and ether. It haa great stability, and 
kfl^ indefinitely ; foreign bodies do not fovor its dooomporition ; 
at ordinary temperatures it even remiuns anohanged in preaenco 
of {riMMfdionis and potassimn. It does not explode by fiame ; 
bitnis by contact wiUi an ignited bodr, but ceases to bum as soon 
as Uie contact is at an end. It explodes only at 360° Fahr. It 
detonates by a violent blow of a hammer, but only the part snb- 
ndtted to the blow explodes, without action on the surrouDding 
liquid. Its prindpsl adTantases in blasting in mines are, Ist. 
Being insoluble in water and beaner than it, it can be used in 
wet nunes and nnder water. 2d. Not exploding by contact of 
an ignited body,Dnless strongly compressed, it maybe carried, 
kept, and handled without danger. 3d. Its expanrive force 
b(sngten tjmes greater than gunpowder, it economizes labor. 
4tti.^^ rai^di^ of its explosion rsndera tamping of no im- 
portance, and thus renden the miner perfectly safe. 5th. It is 
aa efficient in a soft «id crumbling stone as in a hard and com- 
pact one ; it leaves no resldnam. — Atmalet du Genie dvil. 

it is an oily flnid <^ a light yeUow color, and of 1.6 ^>edfle 
gravity. It consists of S atoms of nitric-ai^d, or 8 NOt, eotn- 
bmed with an atom of glycerine, C* H* O*, so that its ultimate 
composition may be represented by C* H' Ou N. The changes 
wbidi ooenr dtoue explosion convert each Tolnme of it into 469 
volomes of carbonic acid, 554 volnmea of steam, 39 volumes of 
oxygen, and 236 volumes of nitrogen, being a total of 1,298 vol- 
nmes of gas for each volume of the liquid oil. being thus five 
times more effective than its bnlb of giuipowder; but from the 
greater Msonnl of heat generated, and Ote consequent higher 
tension of the gases produced by the explosion, the new agent is 
really lliltt«en times more effective, bnlk for bnlk, and eight times 
more effective, weight for weight, than gunpowder, resmting, for 
blasting purposes, m very greM economy of labor. — London Me-' 
dtanic^Mafforine, September, 1865. 

The explosive properties of nitroglycerine C H'_CN 0)i 0», and 
the accounts of experiments made with it in dlETerent parts of 
Sweden, Gennany, and Switzerland, determined MM. Schmitt 
and Dletsch, the proprietors of the great qnanies of sandsloiis in 
the valley of Zoi-n,. Lower Rhine, to try to use it in their works. 

l^e trial prov^ so snoceseful, both as regards economy and 
the ease and rapidity with which the work was performed, that, 
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for the tjine, at least, they have abandoned tte use of powdw, and 
the quarries have been eoUrely worited bj mtrogly cerine for atx 

From the first, we have considered that the nitrogljcerine ehould 
be prepared on the spot. Italwajsseemedtous the transporbUjcHi 
of on explosive compound of such frightful power eusht not to be 
allowed either b; land or water. The terrible accidents which 
have happened at Aspinwall and at San Francisco juslif; (Jieae 
fears ; and the transportation of tutroglyoerine should be poai- 
tivelf forbidden. 

After having, with M. Keller's assistaace, etndied in mj labora- 
tory the difTcL'sat processes of the preparadon of iiitroglyoecme 
(mixtures of glycerine with concentiiiled sulphnrio acid and 
nitrates of potaaa and soda, oi with nitric acids of diSerenloonoen- 
trations), we have determined on the following method of in^u- 
Eactnre, which is performed in a wood cabin, oonsb^wted in one 
. of the quarries : — 

Preparation of Uttroglyetrwe. — We begin by mlxiDS in an 
earthenware vessel placed in cold water some foiniiig nitrio acid 
at 49°or^Baume (1.61 — 1.53) with twice ito weight of the 
strongest sulphuric acid. These acids are purposely prepared at 
Dieuze, and sent on to Saverne. At the same time, we evaporUie 
in a pot some commercial glycerine free from both lime and lead, 
until it makes 30° or 31°Baume (1.26 — 1.27). This oonoenb«tad ■ 
glycerine should, after cooling, have a syrupy consistence. 

The workman then throws tliirty-tbree hundred grammes of a 
mixture of sulphuric and nitric acids, well cooled, into a gloss fiask 
(a pot of earthenware or a capsule of porcelain might equally be 
employed) placed in a trough of cold water, and then he slowly 
pours into it, stirring it contmually, five hundred grammes of glr^ 
cerine. The thing to be observed is the avoidance of any sensible 
heating of the mixture, which would determine a tumitituouH 
oxidization of the glycerine, uid the production of oxalic aoid-. 
For tills reason it is, that the vessel in wMoh the transformation of 
the glvcerine into nitroglycerine takes place should be cmstaotly 
coolea externally by cold water. 

When the materials are thoroughly mixed, the whole must be 
left for five or ten minutes ; then pour the mixture into five or 
six times "its volume of cold water, to which a rotatory movement 
must first be imparted. The nitroglycerine precipitates very 
rapidly, under the form of a heavy oil, which is collected by 
decantation into a vessel ; then was^ it with a llule water, whlcn 
is in its turn decanted ; pour the nitroglycerine into bottles, and it 
is ready for use. 

In this state, the nitroglycerine is still slightly acid and watery; 
but this is of no importance, since, as it is employed soon after 
its preparation, these impurities In no degree prevent detonation. - 

Propertiu of Nitroglycerine. — Nitrog^cenne is a yellow or . 
brownish oil, neavier than water and iosolulile in it, but soluble 
in ether, alcohol, etc. 

Exposed to a prolonged but not intense amoout of coldness, it 
crystallizes in long needles. A violent shock best causes it to 
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idotomtQ. The handling of it is nnw easy, tind only sltgfatlj 
dsne«FOoe. Spread npon the gnmnd, it ia aalj with difficulty 
fired by a body in combastion, and then only bums partiaUy; a 
flask containine; nitroglycerine may be broken npon stones witb- 
ODt its detonating; it may be ToUtilized without decompontion 
by a regulated heat ; bat if it boils, detonation becomes immineDt. 
A drop of nitroglycerine falling on a metal place moderately 
heated volafdlizes quietly. If the plate be red-hot, the drop u 
immeAately fired and bnms like a grain of fiowder, only noU»- 
lesaiy ; but if the plate, withont being red-hot, is hot enon^h to 
Bidce the drop btdl immediately, it decomposes suddenly with « 
'Violent detonation. 

Kiln^lyc«riae, especially when impure and arid, decomptiaeB ~ 
spontaneonalv after a oertam time, with an esc^M of gw MM th* 
{iTodnotion of osalie and glyceric add. 

Probably the spontaneous explosions of nitroelycerine, witk 
whose disastrona effects the papers have aoqaaintM us, are owing 
to the sune cause. The nitroglycerine being Inclosed la welf 
corked bottles, the gaeea prodnced by its apontaneoua cumbuidoa 
eannot escape ; they then exeerdee an immense preasnre on the 
Bitroglyeerine, and in this state the least shock and the slighteot 
movement will cause an explosion. 

The flavor of nitroglycerine is at onoe ewe«t, [dqnant, and 
artHnatic ; it is poisonous, and taken in small doses it ^rodnoef 
bad headaches. Its v^»or produces similar effects, and Qus reaso* 
nd^ht well prove an objectJonto its use in the subtomuiean gal- 
tenes of mines, where its vapors cannot disperse as they do 111 
<^n-air quarries. 

Nitroglycerine is not, properly speaking, a nitrated body, tmch 
as nitro- or.binitro-benzol, or mono-, bi-, and trinitro-pnenisks 
Indeed, under the influence of reducing bodies, such as 
It hydrogen, sulphuretted hydrogen, etc., the glyeerine Is 
set at liberty, and the cauatio alkalies decompose the nitrogly^ 
oerine ioto nitrates and glyoerine. 

ModeM of Eraplayijtg NUroglyeermt. — Suppose the object is (o 
detach a stratum of rooka. At 3.50 to 3 metres dittanoe from the 
exterior border, nnk a mining hole. about 6 or 6 oentimetres in 
ibuneter, and 2 or 3 metres in depth. 

After having tberoughly cleared all mud, water, and sand out 
of the hole, pour into it, through a funnel, from 1,600 to 2,000 
grauunes of nitroglycerine. Then immerse in it a little cylinder 
<^ wood, past«board, or tin. about 4 centjmetrea'in diameter, and 
from 5 to 6 centimetres in height, and filled with ordinary pow- 
der. This cylinder is fixed to an ordinary mining fuse, which 
rdowa a certain depth to insure the combustion of the pow- 
The ej'linder is lowered by means of the wick or fuse; 
the moment the cylinder reaches the surface of the nltro^y- 
crrine may easily be known by the touch. When it touches 
the surface, hold it perfectly still, and pour sand into the tiole 
until it is quite full; there is no need to compress or plug Uie 
Mnd. Cut the wic^ some centimetres from the orifice of the 
hole, and then set fire to it. In about eight or ten miDatesv 
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t]ie nutch bams down to the powder and fir«s it. Then aBsnei 
a violent shock, which immediAtely causes the detoDation of the 
nitroglyoeriDe. The explosion is so sudden that the sand is not 
even projected. 

Hie wbole mass of the roc^ rises, is displaced, then re-«ettlei 
withoat any projection ; onlj a dull detonation is heard. 

Only on examining the spot can an idea be formed of the power 
of the force developed bj the explosion. Formidable maasea of 
Took u« slightly displaced and rmt in evei; direction, and ready 
to be removed mechanically. 

The chief advantage is that the Stone is only sli^tly crushed, 
and there is very little waste. 

In the manner we have shown, fh>m Uatj to eighty cahio 
metres of rook ma; be detached by chuges of nitroglycerine. 

We tnist to have shown by this notice the possibiuty of r 



dling the employment of nitroglycerine with every dealn^ile 
gtttuantee for public safety. — M.Koff, GompUa Beada*. 
The following are extracts from a letter by T. P. Sfaaffner, in 



antiflo American," for Nov., 1866 : - 
' " When I visited the Hoosac Tnnnel in August, I had not wit* 
nessed the explosion of nitroglycerine in rock of the hardness of 
tiie Hoosac Mountain. The tunnel is penetratiog through solid 
massed mica and quartz. The strata lie against the progreBS, 
and there are but few seams and slips. It tears roughly, and in 
no instance qnarries. Every cubic inch must be blasted. 

" The ' heading ' is 6 feet high and lb feet wide. Below la the 
'bench,' or bottom enlargement, 4| feet deep, the width of the 
' heading. In the west shaft it was about 300 feet in the rear of 
ttie heading. The fuither eniargemente are to be above uid at 
the sides. My experiments were in the we«t abaft, ; bench ^ and 
* heading,' proceeding eastward. 

" Prior to my arrival, sood miners had been makiBg itftm 3 to 
8 feet per day with the ' bench,' The holes had been set from 16 
to 20 mches back, drilling 4 holes to make the width of the 
tannel. These 4 holes were drilled 4 feet deep, charged with 
powder and well tamped. After blasting the 4 liolefl, about & 
■hort holes, averaging 15 inches, bad to oe drilled in order to 
make an even bottom. According to these figures, the number 
of inchei to be drilled to make 60 7-10 feet lineal, wonld bo 9,613. 
Two men can drill abont 100 inches per day of 8 hours, and 
wwes are (3.25 per day. The expense for miners, tools, and 
incmentals, amoimts to about 96 per 8 hours, for each 100 inches, 
maUnga totalof $566.73for drillmg. The time required to maka 
60 7-10 feet wonld be at least 20 days. There would be about 144 
bmg boles, 180 short holes, and at least 36 blasts. This is the 
rate of progress that had been made with gunpowder. 

"My first experiment was iu the 'bench,' as above described, 
sod within 3 days 1 advanced 60 7-10 feet. I used nitroglycerine, 
exploded by the aid of electricity. If the rock could be removed 
ftfter each blaat, 1 can make 70 feet in that tune. 1 had 9 blasts 
and 38 holes, 5 feet deep ; total inches drilled, 1,680. The oast 
of the nitroglycerine was less than the price of gunpowder fbr the 
some nnmtwr of feet. 
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"Hynext experiment woa in the 'heading,' for a period of 
8 days. The average speed per month with powder had been 
64 feet, blasting every 2 hours holes 20 to 30 inohes deep. When 
I commenced my experiment, the rock was exceasirely hard, and 
the trial was very severe agafaist me, I blasted 16 boles every 8 
hours ; holes 80 to 36 inches deep. Within the S days I made 
14j feet. The next 3 days iJie rock happened to be better for 
blastiiigr, and powder whs used, makfof 6 4-10 feet. Number of 
nitrofflyeerine holes 133, and about 4,856 inches for the 144 feet. 
Nmnber of powder holes 180, and about 4,500 inches drilhng, . 
makiBg 6 4-10 feet. 

" In the same class of rock, I am of opinion that I ean make at 
least 35 feet per week !n the heading, and in a month of S? days 
abiHit 158 feet ; making 94 feet per month more than dbd be ao- 
eomplished with gunpowder. 

" From these lignres, the Hoosac Tunnel can be finished in len 
than half the time and for less than half t)ie expense by using n^ 
ftoglycerine. From 8 to 10 years has been the estimated time for 
completing the work, and the ezpeose several millioaa of dollan. 
From these economic consiilerations, the very able chi^ engineer 
of that great enferprise is encouraged to belief in the early ooiB- 
pletion of the work by his adopting nitroglycerine." 

Though this substance possesses very important advantages 
over g^nnpowder, as a blasting and destmctive avent, the attempts 
to intnidnee it as a sabslltute have been attended by most disas- 
trous resnlCs, ascribable, in part, to some r^ its properties, and 
loo evident instability of the commercial product, but principally 
to the tliOBghUeasueBS of those interested in its application, who 
appear to have been induced, either by undue confidence in its 
permanence and comparative safety, or fnwn less excusable mo- 
tives, to leave the masters of ships, or others who hod to deal 
with tJie transport of the material, in ignorance of its dangerous 
i^racter. 

The precise cause of the fearful explosions of nitroglycerine 
at Asinnwall and San Francisco will probably never be asoer- 
tained; but they are likelv to have been dne, at any rate, indi- 
rectly, to the spontaneous decomposition of the snlMtance, induced 
or aeoelerated by the elevated temperature of the atoioaphere in 
tltose parts of IJie ship where it was stored. Instances are on 
peoord in which the violent mptnre of closed vessels containing 
eommercial nitroglyeerine has been occasioned by the accumula- 
tion of gases generated by its gradual deoomposition ; and it is 
not imprabable that a similar result, favored by the warmth of 
the atmosphere, and eveiitualiy determined by some accidental 
agitation of the eont^its of the package, was the cause of those 
lamentable accidents. The great difficulties attending the ptuifr- 
cation of nitroglycerine npon a practical scale, and the uncer- 
t^nty, as regards stability, of the material, even when purified 
{leaving oat of consideration its very poisonous character, and 
its extreme sensiliveneas to explosion by percnssion, when in the' 
wild f<»in) , appear to present Insurmountable otistacles to its sofa 
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QDrf-COTTON. 

U. Blondeau makea the following commanicatioii to tbe 
Aoademj of Sciences, Fane. If ^n-cotton of ifood qoality btt 
expofled for about four honra to the action of the vapor of ammO' 
nia, it wiU eooa assume a vetlow tint, indicating its comlHDUion 
with the ammonia; and, after being dried, it fumisbes a puwdra" 
which Is unalterable at ordinary temperatniwB, and even imdar 
cwDtposable at 212° (Fahr,), and posaBSses an eiplosiTe foraa 
greater than that of ordinarj gun-cotton. 

Onn-oottoa has not hitherto been received witb much fovor hj 
MtiUeriatB, but aome recent experiments of Mr. Whitworth m 
br to prove that, under certain circumstances, it m^ be used wMh 
advantage. He finds tiiat a char^ made up of gunpowder and 
ffun-ooUon, the former material oeing exploded first, gives a 
fower tr^ectorj, and will also admit of a lighter gun being osed. 
Br this means, the great explosive power of gan-ootton is oom- 
bmed with iiae advantages due to the gradual actioo of ordinal 
powder. ■ 

QCK-PAFEK. 

Ur. Q. 8. Melland, of Lime street, Lond<HB, who has distill- 

gushed himself among British makers of fire-arms, has reeentlf 
veuted a " gim-paper," to supersede the old gunpowder. Tba 
invention consisU in impregnating paper with a compositioB 
formed of chlorate of potash, 9 pai-te; nitrate of potash, 4t; 
prussiate of potash, Si ; powdered charcoal, SI ; starch, 1-I2lk 

¥irt; chromate of potash, l'16Ch part; and water 7!* parts. 
heae are mixed, and boiled during one hour. The solution ia 
tiien ready for use, and the paper passed in sheets throngh the 
solution. The saturated paper is now r^ad^ for maDafactnring 
into tiie form of a csrtaidge, aiM is rolled mto compact lenslfas 
of any required diameter. These rolls may also be made of re- 
quired lengths, and cut np afterward to suit the charve. After 
rolling, the gun-paper ia dried at 212° Fahr., and has we appeaiw 
ancc of a compact grayish mass. Experiments have been made 
with it, and it has been reported favorably of aaa. perteot substitaeB 
for gunpowder, superseding gun-cotton and all other ex^dosivMi 
Itissaid to be safe, alike ia manufacture and in nse. The paper is 
dried at a very low temperature. It may be freely handled with- 
out fear of explosion, which is not produced even by percussion. 
It is, in fiiCt, only exploded by contact with fire, or at equivalent 
temperatu'^s. fn its aetion it is quick and powerful, having, in 
this respect, a decided advantage over gunpowder. Its nse la 
unaccompanied by the greasy residuum always observable in gon- 
barrela Uiat have been fired with gunpowder. Its explosioik 
produces leas smoke tiian from gunpowder ; iB is said to gfve less 
recoil, and it is less liable to deterioration team dampness. It ia 
readily protected from all chance of damp by a solution of xyloldla 
to nhiic acid. 
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were first fired wiUi cartridgea contuning 16 rrftiiu of ganpow- 
der, aod ft cvnical bullet, at 15 vards range, wfaioli gave an afenu^ 
penetration of 1 1-16 into deal. Biz ronnds were then fired with 



•ad gave an aTerage penebataon of 1 &-8 into deal. Here was 
98 per oent. lem of paper than powder, and greater penetration 
w^ fipor. Six roonda fbUowed with an increased charge of 1$ 
gnina of gim^Hier and a eooioal ballet, at the Bame range, and 
ateachdiotthAbnUetpaaiedthroa^atl-inohdeal. At 19 yanlf 
nage, U grains of the pwer, firM fKnn a fdstol of 54 gauge 
(lAioh), B«nt a heavier Mletairoa^ ft 8-ineh deal. Afooled 
revaher was praaerved fame daja, bnt betnyed no symptoDW of 
tfotraiOB aftM- using gmt-pftper. It is eneeted tltat gnibfapw 
«ill be maiutfiwtarea eoeapw than gnnpow w. ■— i^Midan .^rtuiM. 

XeW BVSfOWDlSSS. 

. Some interesting ezpttrim«nt8 were made in Fails reoenU; 
with ft new kind of gnnpowder, the invention of U. Nenniann, 
TUa composilion wtpears to be ver; similar to tliat of ordinair 
powder, bnt it has Ui« propertr of not explodioe nnless sabjeoted 
to pressore. When laid upon the ground ana Ignited, the new 

C^Mwderbomsslowlr and leaves a thick crust. . In tlie coarse of 
ezpeiiment, Un«e barrels, each owitainiog alxKittliree uid ft half 
kilos, of powder.were placed in a temporaij &Dt>and the powder was 
ignttedbymeansofaAuee. Lu^ volumes of smoke were seen 
ta issne from the crevices, bnt no explorion took pbtee, Ihe powder 
Mag rimidy bwned. When tried in a rifle, the Bb<ength, when 
lbs lamrod wu well osed, was fomid to be equal to that oif ordi- 
nary gnnpowder; but, when not rammed, it fitiled even to drive 
lite bial out <rf the mnzale. The ooiiq>OBiti<m of the powder r^ 
Mains a aeoret for the present. 

At a reoent meeting of the Biitiah Association, a paper ms 
■cftd npon the introduction of a new gunpowder f<» heavy ord- 
nance, in which nitrate of bftiytes is sabsbbited for sallpetre in 
flnnpMitiou ; the consequence being that the powder, when ig- 
nited, conenmeB more slowly, and tiie gases are developed less 
rapidlv, while the same effect is prodnoed upon tbe prt^ectile as 
vegKrds its uMmate velocity. 

HEW OtmFOWDEB. 

' A new and very powerfiil gunpowder has l>een patented by 
Captain Schnhze, of the Pmasian Artillery, which possesses some 
»i^ valuable advantages. In oHUpot^on and mode of manufae- 
tare it bears mcwe resemblance.to gun-ootton that to onliDary gnn- 
powderi bnt its form is that of gunpowder, and it has none of the 
tpedal^ dMigerwiB properties whicn have hitherto prevented gun- 
OcMou frcnn ooming extensively into practical use. Cotton fibre 
namsists of " ceHn^se," a omnpennd uf dx atoms of carbon, five 
of oxygen, and ten of hydrogen ; while gnnpowder is, chemicaily 
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■peaUnff, " tri-nlln^cdlaloM," or e^nlose wbkji has haA At«e 
•toms M Its hvdrogen repUoed by hypoaHxio add. All kincb at 
woodoonaifltohiefiyofceUiiliMa; toeoeUnloseof wood, however, )i 
ODUkAUuttofoottoBSbre, wUcfa is quite pure, being always ooi*- 
Uoed with mora or Ism eoloriu matter, re«n, and rarioas eartto 
and other mriMtaneea. It ii i%t1oiu, Uterefore, that if we could 
remove from wood all the snbitauoea other thaa oelloloee whicb 
enter into its oiXDpoailJon, and were to eabject tbe pore ceUulose 
lb«D ranainiag to the mma chcmiral toeattnant that otdtcA fibre 
liaa to undergo In order to be coarefted hito gon-cotton, w« afaooU 
obtMB a anb rt aiM M of aboototely the wimn ounpeatMHi aa na- 
eottim, and diflering from it ool; in fc«m. TltisisjiiBt vhatl^pb. 
SchnUae does, with Hm reanlt that lie gett " tri-aitro-celhihiae,'' 
not in deUoate ^iMnnif like gon-ootton, ezplodine alaaoat instaib- 
taoeouely, bat in hard. ow^Motgraiaa, ofanj de««d rin, and M 
leaM as slow of combustion as the denMSt gunpowder of the same 
sise of grain. While gnn-cotlon, being, at least for gunner; pop- 
poaes, only three times as powerful as its weight of gnnpowdei*. 
oosts, weight for weieht, nx times as much as gunpowder oosCs, and 
can only be nsed safify bj[ means of special metliodB^ tiiiB new pn>- 
dnct. while nearly focv lames as powwlid as gunpowder, oosta, 
weight tor wei^it, oonsideraUy less than gnnpowder, and.oan bm 
used in prMlsely the same WKT, the only preoanlion neoessarjr beiBg 
■ tonieoflbanevpowderoalycKio-foaithasmnchnsof Uieold. 

Any hard wood is out into sheets about one-sixteenth of an inch 
duok, and punched into little cyHndws, which constitute eveutoally 
tbe grdna ot the powder, wluch is thus granulated at tbe begin- 
niuginstMdofatnieendoftheprooeasofmanufkctnre. Toremora 
all oonsUtoents except ceUokHe, these graniitar cjlindsTB wo b(»)ed 
for about tight hoars in strong soluticHis of carbonate of soda, 
freqoently ohai^^ ; after twenty-four hours washing in mnning 
water, they are next steeped for two or three hours ia a chlon- 
nated solution ; after a second twenty-fonr hoars' washing in oeld 
running water, they are submitted for six hours to the a«tlon of a 
mixture trf forty parts, by weight, of concentrated nitiio acid wtl^ a 
huadred ptuts, by weight, of concentrated sulphuric acid, one part 
of the grains, by weight, l}eing placed with seventeen parts by 
weight of tjie mixed acids in an iron Tessel, which should be kept 
coo), Tbe grains then being carefully drained, the^ are exposed 
to cool mnning water for two or three days, then boUed in a weak 
solution of carbonate of soda, again exposed for twenty-four hoim 
to running water, and carefully dried. Up to tJiis* point the graios 
are not explosive. The dried grains are now steeped for ten 
minutes in a solution of some Kdt or salts containing oxygen and 
niti'ogen — the best appears to be for every hundred parte by weight 
of the grains, two hundred and twenty parte of water, having dis, 
solved in it twenly-seven tu>d one-half parts of nitrate of pots^ 
and seven and one-tialf parts of nitrate of biuytes, at a tempera- 
ture of 112° Fahr. After draining, they are uried in a chamber 
at 90° to 112° Fahr. for about eighteen huun. 

ITIiis new powder will be of use not only tbr smaU arms and 
artilieiy, but fsr mining and engineering purposss; its great 
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wivaatmge in the Uttwr is Hut its exptoshn prodaeM no nnoke, 
(hereby avoiding the loss of time incarred by the worionea under 
groona Id waitine for the smoke of comntoti gunpowder to clear 
away ; it has all the advanb^es of gan-«oaoD, without its danger 
ud other disndTantages. — Zomdom Jfec fc wi w ' Mag., Mardt. 186ft. 



THE PHUSSIAM NXEDLE-GUCr. 



it of the reoent EoHHieaB batiJes has bMB 
. . — bbe Fnisrian needte-rifle. The wondera 
-wUch tlte Aasbrfan am^ hare usually perfomied with the baj- 
ooet were com^etely estopped by this terrible w«i^mn, as, loai^ 
iuff and firing it from fire to seren timea a minUe, the Prusriaa 
Boldiuy Bp«&t suiA a ebower of ballets upon the advaodnc foe, 
that, t^ OiB time they reached tbem, there were not enon^ left 
hnng to do much harm. No men, however brare and deter- 
miued, cfflild stand tiia fire <^ these rifles; and nothing so dis- 
hearteaa an army as the absolute knowledge that it is fighting 
against a terrible superiority in arms. 

The " needie-rifle," which has been in use in the Pmsaian army 
■iBce 1848, but which has never till now been fairly tested, has 
^oved to be a most formidable and dangerous weapon ; and as the 
ProBSians have snoceeded in this war, they may in great pirt con- 
sider it due io their superiority in tbe possession of this fearful 
hietntinent ol warfare. It ia a breech-loading rUe, tlie cartridge 
need being made of stiff card-board, tbe ball, powder, and cx^- 
•ire oomposltion being contained in one and the same cylinder. 
Its great peonliarily is, that the detonaEJog powder is placed im- 
mediately in rear of the base of tbe ball, and between it and the 
powder. The advantage of this is. that when the powder is 
Ignited, that portion next the ball, in which combustion is first per- 
teeted, exerta its full force upon the projeutile, the powder in rear 
&leo exerting its infiuenoe, as it becomes almost simultaneously 
ignited. Under the present ey stem, in which that part of the 
powder next to tbe breech of the gun is first ignited, a portion of 
the powder is frequently expelled from the gun with the ball, in a 
condition of only partial oombuBtjon, the explosive force <^ the 
powder first consumed being adequate to expel the ball and the 
powder in its iVont, before tiie whole charge has time to become 
entirely ignited. Thus, in the needle-gun, all tbe powder is con- 
sumed and applied to the best effect, and so as to obtidn its fullest 
feroe at the same instant and in the same direction. 

Tbe needle-gun is a breech-loader, and, when the tri^^r is 
pollsd. a stout needle or wire is tbmst tlirough the base of the 
eartiidge, parallel with its axis, into the detonating char^ by the 
bail, cansing its explosion and the ignition of the cartridge. In 
■eonracy the needle-gnn cannot be surpassed ; and its effecdva 
range is aaid to be about fiiteen hundred yards. Soldiers can 
kwdand fire five times a minute ; and, in the reoent fighting, they 
have been in the habit, when either char^g themaelves or re- 
oeiTing charges, to keep tbe gun at the hip, and simply eontinuB 
potting in cartridges and disohai^g them, literaily kee^g up 
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iriutmy tnfonnantdascrlbeBsas *'nInofbiillets." Tbiamodeof 
firing scooantB for ttie Eact irf' ea mAtiy of the Austrians being 
wounded in tbe legs and feet. — DraggiwW Circular, 1866. 

So maoh hfia b«ea said about the Prumian needle-gun of late, 
in the foreign joarnals, and tlie soccesB of the Praariana with it, 
that many suppoee it to be a new inrention. On the contrary, it 
is twenty yean old. We do not desire to depreciate it on this 
gronnd, bnt, jadsing it solely by itsjntriaaic merit. It is not up to 
Uie Btftndard of ^uericao breecn-looders. All military nHu know 
that an essential point in a fire-arm is simplicity and certainty te 
fire. Neither of Uiese qtudities is found In the needle-gun, for the 
meohwdsm is olomOT, oranpared witb recent inveiitionB, and liM 
ammnnitloa is compUoated, and costly to prepare. The principd 
Ides in tbic we^oit it in firing Uie ehai^ rrom the fitjot instead 
of behind, as in other weqmns. To do this, the percnMdon pow- 
der is pat into a cavity in the base of a paper sabot, between the 
ball and the powder, the charge being exploded by a wire or 
needle thrust tiirough the cartridge. 

The experience gained in tJie war of the rebellion shows na 
that the " magazine arm," or tliat weapon where tbe charges are 
contained in Uie breech, is most deadly, when in the hands of 
Bldlfnl troops. Otiier breech-loaders have their good qualities, 
but all who remember tbe part tiie Spencer rifle bwe in the con- 
test will concede the point we make. 

Broeob-loadera bave this disadvantage : troops most be trained 
long and thoronghly, or in the hoot of battle the charges will ba 
thrown away from heedless firing. The Pmssian army have had 
experience with breeoh-loading gone for fifteen years, and in 
their recent battles did well. — BeUnUJie Ameriea^ 1866. 

DIFBOTEUENTS IK CAmOTT. 

At the anniversary meeting of the American Academy of Arta 
and Sciences, Boston, Mass., in May, 1866, tbe Bnmford medal 
was awarded to Prof. Daniel Treadwell, of Cambridge, Mass., 
■* for Improvements In the management of heat made and put in 
practice by him in constructing cannon of a series (tf ooUed rings, 
m the year 18i3." 

The following are extracte from the address of Prof. Asa Gray, 
the President, on the occasion of itapresentadou, in Nov., 1S&5: — 

"We in our day, within the last fifteen yetus, have witnessed a 
change in the means of attack and defence greater than any made 
in the two hnnd red years previous, — a change involving a com- 
plete revolution in tactics, both on land and on sea. To take a 
^gle illustration from heavy ordnance, in which the importance 
of the cliange impresses us, when we are told that our strongest 
forts, armed with the best guns we had ten years ago, could op- 
pose no effectual resistance to the entrance of such shim as are 
now built, into any of our harbors ; and that a ship could now bo 
built and armed, which, singly, would overmatch our whole navy 
as it was in 185o. 
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■'Hm improTemeBt In flre-anna, both grvai snd imidl, is in 
tbeir Increaaed range and precision. When the effbcliTe range of 
a mns1iet-b>ll was extended trom two hundred yards to foarteen 
hondred or more, it became imperadT^y necessary liutt ordnanoe 
i^oald be improved in the same iMio, or it would be useless, as 

EuerB and horses wonld be picked off by small arms long before 
y eould effectively reach the enemy. This improrement in 
Ens of great ealibre has been made, with oonseqaenees th« 
pMtanoe of irtiich, present and prospective, cannot De ovmsesti- 

" But the point which we have to consider is, &mL this increased 
laoge and preddon are entirely dependent on the angmented 
Strength of the gun. The we^mess of the gun !s the only thing 
Qiat imposes a limit to the ranee short of the absolute s&eugth of 
dN explosive material used. It is the streagth of the gun which 
not only gives the range, but makes ritiiQg possible, with preci- 
■on and M the advantages of the eltmgated shot. All inventions re- 



' the question of strengUi : with this sufficient, those become sioiplft 

eoblems, r " ^"- ^ ■ -■ ' -- - ■- - - 

ventora. 



> be r^dly determined by the ingenuity of many 



" Now the limit of stieaeth of cast-iron and of bronze cannon 
had long ago been reached. Excepting Captain Rodman's im- 
Brovement, and certain modem advantages in wm^ting and cost* 
ing metale, no material advanti^s had been gained over guns 
oast in the reign of Qneen Klizabeth. 

" But the most effectlvegDns of the ^sent day embody new 
principlea of atrengtb. They are all built-up guns. With them 
are associated the names of Armstrong, Blake ly.^WUtwortii, Par- 
rott, and others. Whatever may be me relatiTe meritB of these 
several varieties, onr interest is confined to the question of their 
Btreogth, that is, to the principles of constnictlon which have made 
tbem stronger than common guns, and rendered their respectivs 
snbordinate improvements possible. 

" These jwinciples are two, and tbeir introdnction at different 
times Into the manuiacture of cannon oonstitnte two succes^ve 
steps, and the only steps, which give distiaclive character to the 
guDS under cod aid oration. Both originattHl with Mr. Treadwell. 

"These two inventions are often confounded, although more 
than ten yeiirs elapsed between them. The coofusioo. is doubtless 
owing in some degree to the fact that the two are found combined 
in nearly all the modem buUt-up guns. The first initiated a sys- 
tem of construction which may be designated as the eoil system ; 
the second, what may be named the boop syst«m. 

" The first was successfully applied to the making of cannon by 
Mr. Treadwell in the year 1842, and a fall account of it was pub- 
lished in 1345 ; the gist of the invention being in so constructing 
the gun that the fibres of the material shall be directed aronnd the 
axis of the calibre. 

"This meiliod of construction is descrilted in Professor Tread- 
well's own language as follows: ' Between the years 1841 and 



UigitirB^yCoO^IC 



108 AHHUAI. OF BOUENnFIC DUOOTKBT. 

1845 I made Dpwanls of twenty Oftnnon of tius material (wrui^tfe- 
iron). They were all made up of- rings, or Bhort hollow c^ia- 
ders, welded together endwise ; enoh ring was made of bars 
wound uponlku arbor spirally, like winding a ribbon upon a bloclc, 
and, being welded and shaped in dies, were joined endwise whea 
in the furnace at a welding heat, and afterwards pressed together 
in a mould bj a hydrostatic press of one thousand tons' force. 

■> ' Finding in the early stage of the mani^B.cture that the soft- 
new of the wrought-iron was a serious defect, I formed those 
made afterwards with a lining of steel, the wrought-irou bars 
being wound upon n previously formed steel ring. Eight of these 
guns were sii-poundera, of the common United States bronee 

Cittern, and eleven were thtrtf~two-paondera, of about eigh^. 
ches' length of bore, and one thousand nine hundred pounds' 
weight.' 

"The soundness and value of this principle of construction were 
fiillr confirmed in England by the experiments of Sir William 
Armstrong in 1855, and attested by his evidence before a com- 
mittee of the Hooae of Commons in 1863. Uc there describes his 
own gun as one ' with a steel tube surrounded with coiled cyl- 
inders,' — as 'peculiar in being mainly composed of tubes, or 
pipes, or cylinders, formed by coiling spu^ly long bars of iron into 
tnbes and welding them on tbe edges, as is done in gun-barrels.' 
His indirect testimony to the ori^naTitj of Mr. Treadwell's pmoess 
is equally clear, being that, within his knowledge, no cannon imi 
ever been madq upon this principle until he made his own in 
186fi, he being, aa we must suppose, ignorant of what Mr. Tread- 
well had done thirteen years before. The statement of Mr. An- 
derson (witness before the Commons' Select Committee), made 
before me Institute of CivU Engineers in 1860, is equally explicit 
08 to the nature and value of this metliod of constructing cannon. 
And, finally, the high estimate of its importance abroad is shown 
not only by the honors and emoluments conferred by the British, 
government on the re-ihventor, but still more by tJie actual adop- 
tion of this gun as the most efficient arm yet produced. For it 
must be borne in mind that the faults or fauures, complete or par- 
tial, of the Armstrong and similar guns, are not of the cannon 
itself, as originally constructed, but of breech-loading contriv- 
ances, of the lead coating of the projectile, or of otiier anlts)di^7 
matters. 

" That our colleague's invention, the value of which is now so 
clearlv established, should have been so generally unacknowl- 
edged by inventors abroad is his misfortune, not his fault. For, 
not only were bis guus made and tested here, and their strength 
as clearly demonstrated before 1845 as they have been since, not 
only was a full account of the process and of the results published 



1 Ibat year, but a French translation of his pamphlet w 
led in Paris, in 1848, by a professor in the school of art 
ierj at Yincennes ; and Mr. Treadweirs patent, with full specifi- 



cations, was published in England before Sir William Armstrong 
began his experiments. 
' ' The diffionltieB to be overcome in making sncb a gun, — great 
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~wet« f>r greater in 1842 thaa in 1863. These difficnlties n . 
mainlj, if not wholly, in welding large masses of wrought-iron in 
tbe Miisipe of tubes or cylinders. It ib for overcoming tbese diffi- 
•nlties lliat tliis medal is bestowed, and especiallj for the means 
and applisnees by which this difflcnlt mechanical achievement was 
effected in tbe furaaoe ' by the agemsy of fire.' 

" An IncMental bat noteworthy part of the improvement was the 
welding by bydroststic presBore, — an operation which is jnst now 
coming into use in England, but Iiaa not yet attfaoted attention in 
tins coontry. 

" We come now to Ibe second improvement in the canstruotioa 
of artillery, the invMition of the hooped gnn, 

"This is not always clearly distinguished, even by tliOMOCcapied 
with (he subject, from the ^ua formed of coUea rings. But a 
BiiDple' statement will bring mto view distinctly the new principle 
ot strength here introduced. 

" If an elastic hollow cylinder be subjected to internal finid press- 
ure, the succeBsive cylindrical layers of the material composins 
it, counting from within outwards, will be unequally distended, 
and the resisting efSciency of the onter l»yer will be lesv than 
Utat <rf any layer nearer the aids. And if the walls of the cylin- 
der are thick, and the internal pressure surpasses the tensile 
strength of the material, its inner layer will break before the outer 
oaa ^s been notably Btraieed, Hence tbe tensile strength of a 
Bcioare iDch-bar of the material is the meaaare of the masimum^ 

K assure the cylinder can bear, when constructed as guns were 
fore the introduction of the improvement now under considera' 
Hon. The improvement does away with this limit, uid enables 
us to eo indefinitely beyond it. 

*' This is accomplished by so constructing the gun Ihat the inner 
layers are compressed by the ontor; whereby ^e internal press- 
ure is first resisted by the outer layers, which must be distended 
enough to allow the internal compressed portion to attain its 
normal condiKm tiefore this internal portdon (which is the first to 
break in the common gnn) fs suljject to any strain at all. It will 
be perceived, that, if uus principle could be rigoroosly applied, a 
cannon conld be made so perfect, that, when subjected to a burst- 
ing pressure, every fibre, from Oie internal to the external sur- 
fitce, would be at that instant equally extended, each contributing 
its full share of resistance to fracture. The whole resistance 
would be proportional to the area of fraotore. 

" This was suj>posed to be the ease in common cylinders before 
the error was pointed out by Barlow, and ^so by Lamie and Cla- 

giyron. And it was this erroneous supposition that led Count 
□Diford to his exaggerated estimate of the force of gunpowder, 
as te^d by its power of bursting gun-barrels. If he had used 
the theory which gave origin to the hooped gun, his results would 
neai'^ have agreed with modern observations, 

" The demonstration of the superiority of the hooped gnu, with 
detailed directions for its construction, is contains in a paper 
read before this Academy ia Febraaiy, 18£i6, and published at the 
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beginning of th« sixth volnme of onr 'Memotrs.' Thii wm the 
"■-* — i-i._u.|j account of the invention, which had been patenM^ 
r before. Captain Blakelj'a pamphlet, published ii 



pubhshed account of the invention, which had been patenMd 
■fj a year before. Captain Blakelj'a pamphlet, published in 
England In 1S58, sets forth the advantages of this conatruction by 



aimilar arguments ; as also does an elaborate paper read by Mr. 
Longridge before the Institution of CivO Engineera In February, 
1860. Boththese gentlemen, howereF,wero engaged in researcbec 
tipon this subject at an earlier date, but not so early, it would 
appear, as was Mr. Treadwell. 

" The validity of the principle, and the soundness of Mr. Tread- 
ireU's views npon the whole subject, as set forth in his memoir, 
h&ve been amply confirmed by special experiments made in 
England with the Blakeiy and Whitworth guns, and by experienoa 
In Uiis country, during the last four years, with the Parrott and the 
Blakely guns, 

"It most not besopposedthat theeariierinventtonis superseded 
by the later one. That is used informing the hoops of the Farrott 
gun, and in must of the British gnns. And the best gun which 
couldnow be made, as experience has shown, would be composed 
of a barrel of cast-iron or steel, inclosed and compressed by ft 
cylinder of coil. 

"We need not discuss the quesUon of priority of invention be- 
tween Mr. Treadwell and others, competitora for a share in the 
honor of producing the modem cannon. His independence of 
each and all of tbem has never been called in question. Nor will 
it ever seriously be thought that the previous futile attempts at 
constructing wrought-iron and banded gnns — foredoomed failures 
both in theory and practice, and destiCue of all pretension to a 
knowledge of the gmding principles now clearly seen to be essen- 
tial to suocesa — rfiould detract in the slightest degree from the 
great honor which our associate lias, by a clear insig;ht into the 
oondidoDS of the problem and the resouroes of physical science, 
so fiurly and completely won. 

"Upoathe%e two inventions has beefk set the seal of experience. 
But there is another memoir, read by Professor Treadwell before 
this Academy in April, 1S64, and prutted soon afterwards, which 
-promises to add a third important improvement in the constmo- 
flon of artillery. 

" Perceiving that the body of a hooped gun, if made of unmol- 
leable cast-iron, compressed by a soft wrought-iion hoop, must give 
way, by the fracture of the cast-iron hoop, before the hoop can 
approach the ultimate limit of its strength, and that this was, in 
fact, a principal cause of the failure of so great a, part of the large 
guns of Blakoiy and Farrott, Professor Treadwell, as the principai 
result of this third investigatiDn, proceeds to show, that, I " ' 
■with effect the end sought for byboopinga c"" 



necessary to harden the wrought-iron hoop by cold liiunmering 
and sev^e stretching before placing it upon the gun-body. Hs 
computes that, by this simple means, a hooped gun may be mode 
more than twice as strong as those which nave been eoDstructed 
by Blakely and Parrott, the materials being ia both cases the 
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" In this important discorery. as aim in other in attcn dbcDMed 
In his latest menioir, we ara gratified to see. that, althoagh now 
canyiag the weight of more than three-score-and-ten yean, our 
Teterao colleague still keeps the lead, which he gained at lbs 
start, of his competiCbrB in this race of improrement. 

"80 completely do these three imprOTementa cover the groiiDd, 
that, if the works of all other inveators who clium a share in the 
great gan of tlie nineteeath ceatniy were loM, the gaa oould be 
restored (rifling excepted) from Mr. Treadwell's papers alraie." 

ClBTtKG OF A. TWEKTY-DTCQ CASSOS. 

Another twent7-iDch mm was recently cast at tbe Fort Pitt Iron 
Works, Pittsburg, Pa., being the third one of that size. This Is 
the first n&val gun, however, and is intended for the " Puritan," 
consort of the " Dictator," both ocean monitors, l^e two pre- 
vioasl; cast were army gaas. They are Rodman guaa, that Is, 
cast with a water-cooied core. 

The quantity of metal melt«d at once was enormoos ; not less 
tiian 140,000 pounds, and three fiimaces were in nse to accent 

Slish it in time, the fires being started at 4.30 a. h. od the mora- 
le of pouring. The iron was in the following proportion : 
101,000 Joniata, second fusion; 39,000 JunUta pig, from tbe 
Bloomfield furnace: this la stated to be the finest qnaUty of metal, 
for gan fonnding, in the country. The farnaces were tapped at 
IS. 10, and themonldwas filled in a short time. 

The lensth of the rough casting is 336 inches. The madmnm 
diameter is 65j inches, and the minimum 48 inches. When fin- 
ished, the breech of the gun will measure 64 inches in diameter, 
and the nozzle 35i inches. The length of the cylinder bore is 
147 inches, depth of chamber 10 inches. The thickness of metal 
outside the bore, at the breech, is 22 inches, and at the nozzle 
7 9-10 inches. Diameter of trunnion 18 inches. At 9.20, Sunday 
morning, the water was turned off, at which the temper^re was 
97°. The core barrel wag hoisted, when it came out perfectly 
clean, there being every indication of perfect snccess in the cast- 
ing. After the barrel was hoisted out, a very small stream of 
water was allowed toi flow into the bore, when it immediately 
became steam. This was to be contJnaed until 8 o'clock, when 
a column of cold air would be forced in, and the cooling prooess 
completed in this way. — Sdadific Ameriean. 

.THE PALLiaKR OUH. 

Last August, four FalUser gans were tested with perfect success 
at the proof butt in the Royal Arsenal at Woolwich, under the 
snpetintendence of Lieutenant-Colonel Freetb, Assistant Superin- 
tendent of the Royal Gun Factories. These gims were formerly 
cast-Iron 32-ponnaers and 34-pounders, and have been oonTerted 
into 64-pounder8 and 56-pounders, at Elswick. Twenty more of 
j__j .. _ .. .,Tr__.__!_.. --diTili St onoe 
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a most severe test of endnmnee. This was a 83-potiiider, weigh- 
ing only ftS.cwt. ■ According to tfie "Timea," the test was as 
follows : Two roands, with chaises of 16 ibs. of powder and 160 
lb. cvlinders; 10 ronnda, with cEai^s of 30 Iba. of powder and 
100 n>. cjlinders ; and, fiaalij, 10 rounds, wit^ 16 lbs. of powder 
and 64 lb. shells. The shells were loaded with their fnae-holes 
toward the powder, and, as the tueea had been taken out, tiie 
flash of the dischBrge set fire to the powder in tJie shells and burst 
them in the gun. It was generally expected that this test would 
have bDTst Uie gun, or, at all events, mat it would have blown 
off the muzzle, or otherwise have rendered it unserviceable ; bnt 
beyond the one fact of the bore being scratched by the splinter of 
the shells, no injury was perceptible, and the gun was loaded with 
the same fiicUity and flred as before. It appeared from a subse- 
quent examination that some of the shells had burst before they 
had moved, and that others had burst close to the muzzle of the 
gun, A number of 64-lb, shot were then fired with 16-lb. charges. 
But, instead of the shot being rammed home, they were only 
pushed down to certain positions in the gun, so as to leave vacant 
spaces of fi inches, 10 inches, 16 inches, 20 inches, and 35 inches 
between tJie powder and the shot. To the astonishment of 
every one present, the gun had not sustained the slightest injury. 
It was therefore decided by the Ordnance Select Committee to 
put the gun throagh a supplementary trial to ascertain its maxi- 
mum or nighest power of endurance, when it will have to fire 
20-lb. to 25-lb. and SO-lb. charges, with eyUnders of 150 lbs, 
weight. M^or Palliser has expressed great confidence in the 
Strength of trie gnn, and states that he has no fear of the resnlt 
of any reasonable amount of proof, even beyond what is abso- 
lutely necessary. The tinal, it is admitted, has already borne out 
the anticipations of the inventor and manufacturers, and has fully 
justified the recommendation of the Ordnance Select Committee, 
and their introduction of these gons for the consideration of the 
War Department to nse up the heavy stock of guns on hand. On 
account of tlieir weight, their service charges will be only 6 lbs. 
or 8 lbs. of powder. SufB(!ient evidence, it is stated, has already 
been obtained to prove that we have thus a most efficient and 
reliable addition to our stock of rifled ordnance ; a fact which, in 
ttie present difficulties with which the government is embarrassed 
for want of aervieeable guns, will be nailed with much satisfac- 
tion, more especially as the two new guns now pronounced suc- 
cessful, — those of M^'or Palliser and Mr. Frazer, — will be 
produced at a cost far below that of the present guns, in which 
the country have long since ceased to have any confidence. 
-~ Meehaniei^ Magiueine. 

CHILLED SHOT. 

Mr^ Ffurbum, in his treatise on iron ship-bnilding, whhdt 
appeared so recently as the close of last year, records his opinion 
tbat cast and wrougnt iron were not materials calculated to make 
a serious impression upon armor-plates, and that nothing had been 
found to answer the purpose better than hardened st«ol. TIm 
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cast-iron pr^ured bj Dr. Price, and the caM-hMdened sliot |ir»- 
pared b; Major FaUiser, Mr. Fiiirbaira considered, might anawer 
the purpose m some cases ; but he qnestiooed whether this iiiMe* 
rial, however well prepared, eonld be made to hold tofretber, aad 
not break in pieces when the shot straok the plates. So he came 
to the coQclusioQ that steel shot and shell were the oulj projectiles 
suited for attacldng iron-elated Teasels. Major Palliaer, however, 
has recently succeeded in demonatraCiag moat thoroughly and 
practically, that, by hia method of chilling the shot when cast, ha 
obtains a metal possessing a hardness equal to that of steel and a 
toughness approaching very closely to tliat of wrought-lron. He 
has thus solved one of tlie most miportaat questions of modern 
gunnery, — that of penetrating armor with aheUs which do not 
explode until they u&ve passed through the plate and backing, 
or, in other words, completely through a anip'a aide. M^or 
FaUiaeris by no means the first to aocompliah this object; tha 
credit of that is due to Mr. Whitwortb, who effected his purpose 
with comparatively amall projectiles and low chu'ees of powder. 
Followmg the latter gentleman, oiikers have done ue same thing ; 
but two serious drawbacks to success were always present. Tha 
shells for the most part exploded backward on contact; and being 
made of ateel, were very expensive, their cost for large ordnance 
ranging from £7 to K20 each projectile. So, on the score of im- 
penection and of costlineas, absolute success waa not attained bi 
any, nor, imtil Major Palliser had perfected his chilled shot, whicP 
are both cheap and ef&cient, was it considered atttunable. Bitt 
the question was set at rest by a series of experiments which 
were carried out last week, at Shoeburyness, with various kinds 
of shell. 

These experiments were instituted for the purpose of testing 
Major Palliser's chilled shells against those of the best steel pro- 
jectiles, and in their results proved most valuable. The principle 
upon which Major PaUiaer manufacturea theae sheila is wonhy 
of notice, as being something more than the old proceaa of chill- 
ing. As the sheUs are requu:ed for a particular purpose, they 
muat have aomething more than a mere chilled suriaco ; a definite 
and carefully determined hardness must be imparted throughout 
the metal. This condition is attained by a selection and combi- 
nation of thoae brands of iron which have been found by experi- 
ment to chill to the exact extent recmired, a careful mean being 
observed between iron wJiich it is difficult to ohiU and that which 
chilla too hard. Added to the principle of manufacture, is the 
principle of construction, which goes far toward the success of 
the projectile. The form given by Major Palliser is such as will 
convert the sudden shock of impact as much as possible into a 
uuifornlly increaaing presanre. la other words, the projectile 
has an elongated, pointed head, which is as essential an element ' 
in it as ia the perfect chilling of the metal. Upon the occasion in 
question, the firing was from an ordinary seven-inch wrought-iron 
muzsle-loader, with full batteiing charges of twenty-two pounds 
of powder, and a range of two hundred yards. The shells were 
directed against a "Warrior" target, which was built of tho 
10* 
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ordinaTy foar-And-s-balf-inch plate, with eighteen Inches of teak 
backin?, and an inner iron skin; the whole well braced and 
BtrengtlieDed. Half the target was bolted on Mr. Biiscooib's plui 
of iDdia-Tubber pads, the other half of the bolts being secured 
bj Mr. Faget's steel cup washers. At the conclnsioa of the ex- 

Kriments it was found that Sir. Bascomb's system had stood 
tter than Mr. Pa^et'a ; hat then it appears that the shots almost 
invariably struck that part of the target bolted on Mr. Pawet's 
principle, while that portion fastened with Mr. Bascomb'a waBhers 
was scarcely touched. The experiments were commenced by 
firing a steel shell on Major Aloerson's plan, having a screwed 
base, and being charged with three pounds of loose powder. 
The shell penetrated the four-and-a-half-inch plate, but did no 
more, except to explode backward from the iace of the target. 

The next shcU.whichwasofthebsBt steel, of Mr. Firth's, passed 
through the plate and entered the wood backing, but it exploded 
ontward as the first had done. The third shell struck on the edge 
of the hole made by the first, passing easily through and expliM^- 
ing in the teak backing, which it set oa flre. Other shells were 
tned, with similar results, in some instances ; in others they were 
even less satisfactory, some of Mr. Firth's shells bursting before 
ttiey reached the target: a few exploded in the gun. Three of 
Sir William Armstrong's conical-headed shells, made on the Bel- 
gian pattern, wiUi a sharp cone, were fired, and produced a simi- 
%r eSect to those previonsly fired. After all the steel shells had 
been tried. Major Palliaer's chilled-iron shells were tested, and the 
first shot proved the superiority of the system over all the others. 
The shell struck an uninjured portion of the target, and went 
tJiTongh the plate and backings so quickly as not to explode until 
it had passed beyond. The backing where the shell had passed 
through was splintered into fragments; and had the object been 
the side of a- ship, instead of a target, the results would have been 
most damaging to a eun's crew at quarters. The charge of tbe 
second Palliser shell did not explode ; but, after passing througti 
the target, the projectile broke Itself up Into fragments, wtlch were 
sent spmning about in all directions with a ve^city nearly as dan- 
gerous as an explosion would have imparted to them. 

The results of these two shote were so conclusive that the charge 
of powder was reduced to eighteen pounds, witii which the third 
shell was fired. This ^ell missed the target, and went awa^ to 

•■'■- *, however, which was fired without a bursting 

.1. i-.L-. . 1 ■_. jp ^n^j scattering it" 

.... I further reduced b. 
sixteen pounds of powder, which was nearly equal to increasing 
the range from two hundred yards to one thousand yards, while 
the velocity of each shot, on striking, was less than thirteen hun- 
dred feet per second. But for all this, the next shell penetrated 
the plate and backing, and was only stopped by coming In con- 
tact widi one of the heavy struts which supported the target from 
behind, and which It broke. At this stage of proceedings, the Ord- 
nance Select Committee ordered the finng to cease, considering 
a oontinoation would only ba a waste (rf' tune and powder. Thia 
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will be Hie more ^n»niit «^en we state that, a for v«eka iliioa, 
Majw PaUiser's projectiles were tried o^ost the " BeUerophoB" 
terset, which has eix inches of iron, wiUi tw«nty'-two inches of 
tea£, and an incli Iron innffl- skin. Tb« results, howerer, were 
preds^y similar to those with tiie " Waniw" target, the shells 
paffidng IhroDgh quite as easily. The Ksoto, theretore, constitute 
a victory for gtms over ftnnot>plat«8, and this l<»i£^peiidine qoea- 
tion may be coneodered for the present as definitively settlM. For 
the present we say, beoMUe.altheDgb the " Warrior's "stroDgsUee 
afford bitt little more nroteeticHi asunstM^or Palliaer^ dielM tha« 
wonld those of a wooden ship. It Is possible that we may in time 
find some means of nentralizingr die damaeiog: effects (rf these pro- 
jectiles. It always has be«i so; thron^out the history of the 
qaestioo, victory has always alternated iMtween the guns and the 
plates. But, nnqnestionably. Major Palllser has gained snch a 
victory as will not easily be reversed, and has inaugurated sudi 
a condition of things as will require a lon^ time and a conriderablo 
amount of ecieotific and engineering skill to render obsolete. — 
JfeeAontM* Magazint. 

CHIUiED BHOT AKD THE SHOEXUBTHEBS BXFEBIMEIITS. 

As the facts o(»ne to hand, it is aprarent that the success of Ae 
shots made by the nine-inch gun at Shoebnryness, on t^e 20th oi 
September, was due mainly to the ciiaracter of the projectile, and 
not to the gun nor .the charge of powder. The Palliser shot and 
tdiell are made of chilled iron, which has been pretty satisfaotorily 
^oved to be superior in penetratiDK qualities to either wrought- 
' non, <wdinary cast-iron, or steel. Botn steel and chilled shots were 
■sed in titese experiments, but while the hardened-steel shots 
fkiled to penetrUe through the target, and either broke in pieces, 
at were comiHWised and bulged out of shape, every one of the 
dnlled-iron shots did eSbctire service, never in one instance 
changing in form. 

The tar^t used was about forty feet long by eight feet high, 
btiilt of single thickness of roUed wrought-iron, eight inches 
through, bolted by the Palliser screws to a backing of eighteen 
inches of teak timber and an inner plate of three-quarters of an 
inch iron. The whole wae sustained by heavy timber bacb. The 
face of the target was not in one plane, bnt half of its length WM 
inclined at an angle of thirty degrees to the other hslf, the line of 
fire being the same in both caaes ; so that a shot a^net the in- 
eliaed fo^ would make, with the target, an angle of sixty degrees. 
The gun was a nine-inch muzzle-loading rme, with increasing 
twist of thread, throwing shot of two hundred and fitty pounds 
WiUi charges of forty-three poimds of powder. The distance fired 
Was two hundred yards. 

The steel shot were cylinders having either pointed heads sbijck 
on a drcle the diameter of the shot, fiat heads, or the Belgian or 
ogee head. All of them were hardened in pmasiate of potash and 
W, or water. Some of Uiem were solid, others shells with the 
head screwed into the body, or the iMse secured in the same man- 
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ner. Ontof tweuty-foartbcHe.tirelTeweTeofthischBmoter. Sot 
one of them passed tbroush the tar^, and every on« waa eiUier 
broken into fmgmeats or bulged out of shape. 

The Palliser chilled shota in eveiy cose penetrated the iron plate, 
and in one Instance, on the aqoare face of the target, went en- 
tirely thnrag^ plate, backing, and lining, and lodg^ in a pile td 
iron plaiang, Iwick, and atone mnamiry, tiralre feet in the rear of 
thetarget. InnoinAtancewastbefonnof thashotchanged. The 
Falliaer shots and sbeUs have heads fonoad on a ndim M one aad 
aiialfdianjeteraof thetnliodricalportion.. Whenever the Palliser 
sbcrts stmok the inclined face of the target they penetrated, while 
the oast-Bteel shots sometimes glanced en. 

One circnmstance in this trnU is remaitatde. The steel shota 
were so hot after striking the target that they oonld not be handled, 
while the chilled shots were barely wano. This, with the fact of 
the change of form in the steel |ltojecl3les,prDTea that moeh of the 
energy of the ^u)t had been expended in this direction, instead o< 
in penetration. 

While the velocity of the shots fired in onr Fortoess Hbnroa 
experiments exceeded in no instance 1,I6G feet per second, Uiat 
of those in this Sboeburyness trial ranged from 1,^60 to 1,340 feet 
per second. At such an initial velocity, with a distance of only 
two hundred yards between the gon and target, it ceases to be 
very snrpriaing that it was posMble to throw shot thimigfa sncb a 
barrier. — 8dSu^ A—~-' — 



Captidn Nob}e has lately carried out a series of e , 
nnder the direction of the Ordnance Select Committee, for the 
purpose of determining various points connected with the resisb- 
ance of iron plates, and his paper forms part of a report which 
he b^ submitted to the committee. 

The above series of experiments were Institoted for the parpoae 
of determining the following points : let, To determine the reln- 
tive penetrating effects of two steel shots on an iron plate, pt»- 
videa they strike with the same ** work" or mec^nical effect, 
notwithstanding the one may be heavy, with a low velocity, and 
the other light, with a high velocity. 2d, To determine the relsr- 
tive resiBtances of a plate to penetration, by two steel shot of 
nmilar form of head, and striking with " work " proportional te 
their respective diameters. In omer to determine the first point, 
the committee fired a number of hemiapherical-hcaded ateel shot 
from a muzzle-loading gun of 6.3-iDOb ctUibre, at 4i and biAa^ 
unbacked plates, the weights of the shot being different, viz., 
35 Iba.. TO lbs., 106 lbs., and the diameters the same, viz., 6.9S 
inches. ' The charges with which these prtjectiles were fired 
were arranged so that the "work" was the same in each case, — 
that is to say, the velocity on impact of the light shot was much 
greater than that of the heavy shot, while the expression W v*, 
weight of shot mullipUed by the square of its velotuty, was oos- 
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■tent. The raaolta of these experinMBts were yeiy intereBlinr, 
and we fully detailed ia the tftbles which aooompany Captaut 
Noble'i report. 

I^ oonolnsuKis wbMi bSiTe been drawn from these reenlte will 
be given when the Moond point hM been considered. To detei' 
mine this qoestioti, Tla., the relatire reeistanoe of s plate to 
penetration by two ihot of similar fonn of head, and Btriking with 
'^ work" propoTtaonal to their respectiTe diameters, the oommlt- 
tse flted a eertes of steel faemispieTicd^teaded tbot, of Tariooa 
Wrights and diameters, *t 4^ and fi4-inch nnbacked wroaghtjron 
ptatee, the Telocitiea being so arranged that each projectile should 
strike with a work proportional to its diameter. Tbaa, sapposa ' 
the ootDMrison to be made between a 7-inoh shot animat«a wilii 
a " work " represented by 1 ,000, and a 9-iDCh projectile, the latter 
dionid strike with a " work" represented by 1,2^, or in the pro- 
l^rtiMi of 9 to 7. Having fini^ed the details of these expep- 
iBsente, Gaptun Noble proceeded to consider the eflFeota of shot 
striking a plate obllqnely or at an angle. A small nnmber of 
MCperimeBts have lately been made in coanection with this part 
of tjie ni^eot, and, idUioagh further trials are necessary, the 
gweni results go to prore that the power of perforation pos- 
sessed by the shot is oiminished in the proportion of the sine of 
Uto angle of incidence to nnity. 

The snlnect of cast-iron projectiles next daimed attention, and 
Captain Nobto explained the difference between the effects of 
oast-iron and steel shot. With the former, mnoh of the total 
" work " is expended in breaking np the projectile on striking,- 
and hurling the pieces in diftercnt directions, whereas, when the 
shot are carefully maan&ctured of the Terv best steel, very little 
**woik" is done on the projectile, and, in some instances, the 
material of the shot has been so peifect, that its alteration of form 
after penetrstin^ the plate tuw been almost inappreciable. 

From this mbject Captain Noble passed to the consideration of 
the proper form and material of projectiles to be used for the 
penetrntjon of iron-clad defences. It has been clearly demoa- 
■tented by numerous experiments, that ordinary cast-iron is 
almost Dselees as a material for the manafactnre of the above 
p^cjectiles. . Steel is an excellent material for shot, but it is also 
meet expensive ; and, as recent experiments have shown that Fal- 
User's chilled inm is almost, if not quite, as good as steel, we 
diall probably use this material for solid shot, and employ sted. 
Sbk shells alone. Various forms of head have been proposed for 
steel projectiles. Thus, we have had the flat head, rehed on by 
Mr. Whitwortii, the round head, elliptical head, etc. The flat 
head has gained a ^at reputation, from being the shape used by 
Mr. Whitworthin has first eroeriments against the "Warrior" tar- 
get. Of all these forms, however, Captain Koble prefers the 
pointed, or ooival head ;. and he described, by means of a dia- 
g^m, the difference in effect between-the pointed and the blunt 
lorm. The blunt, that is, flat-headed or round-headed shot on 
striking an iron-clad structare, sucb, for instance, as the ■■ War- 
rior," punches a piece of armor out of the plate, and drives it into 
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tlie bitcking; ; tfae shot, bowerer, bas no means of ridding Itself of 
tiiis piece of plate, and, ocnsequently, has to push it in mint of It 
tbiough the backing. It is needless to remark that this piece of 
jagged armor-plate must greatly increase the resistanoe whidi 
the shot meets in paeshig through the backing. When, however, 
tlie shot is of the form of a pointed ogival, the results of its action 
are far different ; this projectile outs, or rather t«are, through the 
aimor-plate, and the pieces of broken plate are bent back and 
forced into the backing round the edge of the hole ; the shot then 
passes through without carrying anj jsgsed armor in front of it. 
Captain Noble then proceeded to give a short detail of some late 
experiments with pointed shot and Alderson'a solid-headed steel 
shell, which eoee to prove that this form is much superior to any 
hitherto triecT 

The subject of iron-clad ships was then entered on, and a brief 
summary given of the experiments aeainst targets representing 
actual vessels. The conclusions which might be drawn from the 
whole of the experiments were ; 1st, Where it is required to perfo- 
rate the plst«, the projectile should be of a hu^ materia], such as 
steel or chilled iron. 2d, The form of head best suited for the 
perforation of iron plates, whether direct or oblique, is the pointed 
ogival. Sd, The best form of steel shell is that in which t^e 
powder can act in a forward direction, and which is furnished 
with a solid steel head, in the form of a pointed o^val. 4th, 
When chilled iron can be made of the best quality, it is almost, if 
not quite, as effective as steel for solid shot, and, where the pro- 
jectile can perforate with ease, the chilled shot is more formidable 
than st«el, as it enters the ship broken up, and would act as 
rrape. 5th, To attack well-built iron-clada effectually, the guns 
^oiild be, if possible, not under 12 tons weight and 9-inchea 
calibre, firing an eloi^sted projectile of 250 lbs., with about 40 
lbs. of powder. 6th, When the projectiles are of a hard material, 
such as steel, the perforationis directly proportional t^the "work" 
in the shot, and inversely proportional te the diameter of the 
projectile ; and it is immaterial whether this " work " be made up 
of velocity or weight, within the usual limila which occur in prac- 
tice. 7th, The resistance of wrought-iron plates to perforation by 
steel projectiles varies as the square of their thickness. 8tb. 
A plaJ« at an angle diminished the effect as regards power 
ef perforation in the proportion of the sine of the angle of inci- 
dence. 9th, The resistance of wrought-iron plates, to perfom- 
tion by steel shot is not much, if at all, increased by backing simply 
of wood; it is, however, much increased b; a rigid backing, either 
of iron combined with wood, or of granite, iron, bricks, etc. 
lOtb, Iron-built ships, in which the backing is composed of com- 
pact oak or teak, offer much more resistance than similarly clad 
wooden ships. 11th, The best form of backing seems to be that 
in which wood is combined with horizontal plates of iron, as in 
the "Chalmers," " Belierophon," and "Herenlea" targets. 12th, 
An inner iron akin is of the greatest possible advantage; it not only 
has the effect of rendering the back more compact, out it prevents 
the passage of many splinters which would otherwise find tneir way 
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into Qte Bbdp; therefore, no iron-clmd, whether irtnt-bailt or 
wooden-converted, should be without t-a inner akin. ISth, The 
bolta Imown as **Falliser's bolts" are the beat for seonrln^ 
armor plates. In these bolts the diameter of the ahftnlc is 
reduced to (hat whioh it ia at the screwed end. The author of 
the paper preferred the Engliah punching ey st«m of high chargei 
with soisll shot to the American racking system of heavj cast-iron 
■hot propelled with low chvees, on the ^ond that by the former 
method, a ship might be sunk, or some vital part injured, in mnoh 
Jess time than woiud be required to destroy her by the Amerioam 
system.— It^oTt of SrititKAMoeiatiim, 1866. 
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THI MEW THBOBT Or LIOHT. 

The following are extniota from a letter to the ' ' Reader " b; J. 
G. Macricor, on Frofesaor C. UaxweU'a electro-magnetic thcoi; 
of liglit, of which he sajs : " A alight inspecstion 19 sufflcient U> 
ahow that it sets the seal of mathemetical conaistencj and prestige 
upon ideas which must modif;^ profoundly all our popular ideas 
on solar radiation. With regard to light, it aaactions the idea 
that it is an electro-m^;netJc phenomenon, and such, therefore, 
that it must ofcserre the laws and produce the phenomena of what 
is commonly known as polarised action. Ana does not this view 
M once relieve speculatire astrouomy of some of its greatest 
difficulties, and open the way for a liappy explanation of some 
of the moat remarkable but still uoexpltuned pheoomena of the 
heavens? 

" Thus, our first physiotsts, taking for granted, as to the solar 
addon, the hypothesis of an universal and mdiscrimiaate radiation 
in all directions into space (or in a<xu>rdance with modem science, 
let US say into the ether) by such a body as the sun, just as If he 
were a spherical gone poised in compressed air, ana stmck from 
within smiultaneously all round, have been bestowing of late 
years infinite pains to explain how his brightness is kept wf 
during all time, without any loss, so far as can be discovered 
But, S not gross mechanical undulations to and fro in compressed 
air, bnt a rhythmicaJ action in ether — electro-mSignetdsm, lu short 
— is to be the type to which light and radiant heat are to be re- 
. ferred, then there will be no waste of solar V;tion at all, and there 
need be no more concern aboot the permanence of the sun's bright- 
ness. For ^f the solar action, with respect to which, so far as ob- 
servation goes, we know only that it illuminates the various mem- 
bers of our planetary system, be of an electric or electro-magnelic 
nature, then, after having induced a similar state of action In 
the medium immediately surrounding him, — that is, after having 
surrounded the central orb with a photosphere, — it wiU render 
the ether immediately beyond almost, and soon altogether, non- 
conducting in all directions, except those in which oodies in a 
dissimilar state present themselves, — that is, the sun will be in- 
sulated in the ether, except in the direction of planets, satellites, 
meteorites, eto. In all other directions, his action will be con- 
served. And even in the direction, in which he radiates to a 
distance, he vrill receive back again as much as he gives away. 
Sach' is the well-known phenomenon of electrical and magnetic 
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oomplementail or harmonic Action, by whidi bti own will be ras- 
tained or increaeed or diminished, according aa tbe unoimt of 
diaaimilaritj existing betweeii.him and them u greater or teaa at 
tiie dme. The sqlar radiatiMi proper to the aune colamn of space 
will be more intense ia winter than in sommer, and in Ibe arctio 
regions than in the torrid zone. 

" Again, it b a serioua undertaMng to explain on the l^potlie- 
eis of luiiversal and indiscriminate radiation, diminishing as the 
Bquare of the distance increases, the brightoess or even the visi- 
buity to us of the distant planets. But wnat we observe in nature 
is precisely what we should expect on tie electro-magiielic theorv 
of light. The remote planets, bj being placed in positions whicli 
would tend to involve them in coldness and darkness, are thereby 
rendered in these respects more dissimilar to the central orb; 
tbey will therefore tie all the more illuminated and warmed by 
lum ; and the climate of the most remote members of our system 
may possibly be as genial, and their day as bric^ht, as om^. 

" Again, since all the bodies between which and'the sun, ac- 
cording to this theo^, action and reaction take place, circulate 
in planes corresponding to low latitudes in the eun, a reason 
appears why these regions of the solar dilk should be peculiarly 
the regions of storms in his photosphere ; and the way is open 
to a theory of son-epots and faculn in a direction In which indeed 
a step has been made already by Mr. Balfour St«wart, in con- 
nectJDg certain states of tbe Bolar illumination with the positions 
of tbe planet Venos." 

TSLOOITT or UQHT. 

The observations of the eclipses of Jupiter's first satellite, and 
those of the phenomena of aberration, lead directly, although 
with a different degree. of approi^mation, to the determinaiioii 
of the time light occupies to run over the mean distance of the 
sun from the earth. To dednue from this the absolute value of 
the velocity of light referred to our ordinary units of length, we 
must know how many miles are cout^ned m the distance from 
the sua to the earth. Tbe value of this distance is foond by 
means of the parallax of the smi ; we designate thus the ansle 
under which, being at the sun's centre, we would see the rawos 
of the earth. The sun's parallax, calculated from tbe observa- 
tions of the last transit of Venus over the disk of the sun, is fixed 
at 8.57 secmids; hence the distance of the sun from the earth is 
' ec^ual to 21,109 times the radius of the earth, or to 95,S84,90Q 
nules. As this length is run over by tbe light in 8 minutes 18 
seconds, or in 498 seconds, we conclude that tbe velocity of light 
is 191,391 miles in a second. 

However, for some years, several circumstancca have conspired 
to make us believe that the determinatioD of S.57 seconds given 
as the value of the sun's parallax Is too small, and that the parallax 
on^bt to be au^entea by a quantity not less than the tbirtieth 
<tf Its value, which would elevate it to about 8.9 seconds. From 
11 
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Mb increase In parallax renilta a diminntion in tlie earth's <1i»- 
tanoe from the sun, and conseqnently in the distance ffone over in 
8 minutes 18 socouds by the light; the velocity o7 light will 
therefore be redooed to a little less than 186,420 miles in a. second. 
Tlie next transit of Tenns, which will happen in 1874, cannot fail 
to Ht at rest all doubts which may yet remun on this point. — 
Dblidhat. in Beitni^ Ameriean. 

KSCHANICAX EQCTTAI.EKT OF LIGHT. 

nofessor Tbomsen of Copenhagen has ascertained ttiat the 
mechanical equivalent of h^ht, of the lumtnoUB radiation as 
distinct from the obscure radiadon, from the &amo of the Frendi 
standard bougie is as nearly as possible 1.74 kUogrammetres per 
minute, being abont 1-50 of the mechanical equivalent of the 
total radiation from the same flame. A writer in " Cq^mos " faAs 
calculat«d f[om this the mochanicat equivalent of the total light 
of the Bun. He finds it to amount to something like that of 1,230 
■eptillions of bougies, or to 85 billions of tons lifted a billion of 
kilometres per second -^the lifting of 36 billions of tons (French) 
a bUlion of kilometres being about equal to lifijng th« wei^it of 
the earth 20 feet. 

OOLOB 07 BDSLIQBT. 

U. Kemorakl, of Vienna, confirms M. Bmcke^s obserrationB, 
tiiat diffused solar light, instead of being perfectly white, is tinged 
with red, just as the flames of gas or Isunps are tinged with yet- 
low. Dimised light, received at noon .through a cloudy sky, de- 
Tialea by one twenty-second part of the chromatic circle from the 
extreme red of the spectrum toward the violet. The light of burO' 
ing maKDesium, wbich appears to be so like sunlight, has also ft 
tinge ofViolet. 

OOIiOES m THXm BELA.TI0H to ABTIFICIAI. LIOHT. 

Kever select colors in the evening, is an old maxim, wbose value 
can he attested by many a disappointed pni-ehaaer, who, ignorafit 
or disregarding tliis advice, and deeming himself the favored pos- 
sessor of some tint of rare excellence, discovers, on the return of 
daylight, a color far from equalling his anticipations. The artist, 
overtaken by darkness, hastens to apply the last touches to soma 
masterpiece ; but the morning Ugbt reveals how poorly his inr 
tentions have been realized. The cause of this inconstancy is 
explained, and a remedy suggested, in a late article in the "Pho- 
tographic News." 

From the spectral analysis, we learn that the flames of otur 
lamps or gas-lights contain sodium, which, in burning, yields a 
yellow flame, as strontium gives a red, and iridium a blue flame. 
Now, when the color blue is illuminated by the yellow light, it ap- 
pears green ; bnt if the flame strikes a color complementary to 
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yellow, it will appear white or black, according as Qts body has, 
or has not, the power of reflection ; which is equiralent to eayiiur 
that this Same alters the nature of colors, deepening iJie bnes of 
some, and exdnguishing others. 

Take a Bpiiil^lamp and put into it a piece of common salt; the 
wick will soon become eatorated wiui sodium in solution; th» 
flame, in consequence, will be yellow, and all colors will assume 
a monotonous white, black, or gray. It to only when this sub- 
stance is in excess that we have the total extinction of colors, bnt 
a flame less rich wiU prodnce a partial extinction, and tliis is llie 
reason why colors are at all visible by c;aS'li£ht. It may be asked, 
nitencedoesillnminadne; gas derive thusodinmP From the coal ; 
trom the water with which the ^ was washed ; it comes also 
fiom matters employed in its purification, and probably even from 



The only hues which redst only slightly the yellow flame, are 
furniahedoy the blue; all the other c^ors are profoundly modi- 
fied. Foitenately, the flames which serre as sources of light are 
never saturated irith sodium, hence the effects are greatly mod- 
ified. 

The light &om the bnming of magnesinm alone brings ont the 
varions colors, both natural and artJflcial, in the same hues as they 
am>ear by daylight. The services of chemistry render, then, b> 
pamdng, not only colors more or less rich, but also it has endowed 
It with a mode of lighting, whereby the painter may be able to 
work at night without incurring mistakes or illusions. — Sdentifio 
Americaa. 

SFEtnVUH 0» AQUEOUS TAFOBS. 

M. J. Jannsen has just communicated to the Academy of 8(1- 
enoea a memoir " On the Spectrum of Aqueous Vapor." His 
obserratioDS were made wiU> an iron tube thirty-seven metres 
long, filled with steam, nnder a pressure of seven, atmospheres; 
the light was furoiBhed by sixteen gas jeta. The spectrum showed 
five &rk bands, of wliich two, well marked, answered to D and 
A (Fraunhofer), and reminded the observer of the solar spectrum 
seen in the same instrument toward sunset. According to the 
first comparisons made between the spectrum of steam and that 
of solar light, it appeared that the group A, B (in great part, at 
least), C, two groups between C and D, are due to the aqueous 
Vapor in the atmosphere. Another interesting result was given by 
Uie'spectram. The speetmm was very dark at the violet encl, 
iuid brilliant in the red and yellow, showing that aqueous vapor is 
very transparent to the latter rays, and suggesting that it will 
appear orange-red by transmission, and redder, according to the 
diickness of the layer. This result requires to be carefi^y veri- 
fied, and, if estabhshed, will explain the redness always oiiserved * 
at sunrise and sunset. He hopes soon to be able to pronounce 
npon the existence or non-existence of aqueous vapor m the aU 
mospbere of the planets and other stars : at present he can only 
say, that it does not exist b the atmosphere of the sun. 
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COVPUUf KHTABT COLOX8. 

The production, bj M. NIepce St. Victor, of black In photogra- 
pby, b; means of complementary colors, has ^ven nse to re- 
Marches on the subject bj M. Cbevreal, who fonnd thftt, althoagb 
complementary radialjona of the spectrum produce vbite, those 
ndiatioDB which emanate tmm complementary coloring matters, 
applied hi succeasion or Bimnltaneously to the clotii, etc., afford, 
Kocording to the accuracy of the praportjons, black, brown, or 
gnj. ^ufi, a blue pattern printed on orange will appear black. 
TiuB snl^eot, when fully developed, may have a most important 
bearing on arts and manu&ctureB. 

DEW POLAKIZINQ PBISK. 

KM. Bartnack and Praimowski recommend deviating from 
Che form of the Nichul prisma. The shape they recommend ia 
shorter, and has both ends normal to the incident and emergent 
rays. According to the cementing substance employed, they give 
the following angles: With CaJiada balsam, refracting index 
1M9, the faces of the Iceland spar make with the plane of sec- 
tion an angle of 79°; with balsam of copaiba, index refr. 1507, 
tiie angle ia 76°.& ; with linseed oil, index refr. 1485, the angle Is 
73° .6; rich poppy oil, index refr. 1463, 71".!. The two middla 
ones give the largest angle of the field, viz., 35°. 

WHY THE SKT 18 BLUE. 

It Is generally supposed that the bine color of the sky is due to 
moisture in our atmosphere ; and the idea seems to be confirmed 
by the intensity of the color during the moist weather of summer, 
when compared with the sky of the more dry-weathered winter. 
It has recently been shown by Prof. Cooke, of Cambridge, in a 
paper read to the American Academy of Aria uid Sciences, that 
this view is correct. He has found, by means of the spectroscope, 
— a very delicate instrument of analysis, by which the most minute 
substances, even when at a distance, can be detected,— " ■ ■' - 



be transmitted, and thus accounting for the color of the sky. The 
Instrument also proves that the c^or,is due to simple absorption 
of these rays by the water, and not to repeated reflections from 
the surfhce of an infinity of drops, as has been supposed, 

L 8IHFI.I JkXD BTTBCF- 

The author stated, that, having been engaged in some experi- 
* ments with polarized light, projected on a screen by means of the 
oxy-hydrogen lantern, he discovered that even the best instru- 
ments which were constructed were inefficient, inasmuch as none 
but the axial rays transmitted through the condensers were polar- 
ised, the main body of the luminous cone undergoing reflection 
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from the polarizer withoat beio^ ^'•^ polarized. Ho remedied 
this by intercepting the lizht with n fliiit concave lens before it 
reached the palnrizer, bo thali the whole mass of ray a, being pro- 
jected in a parallel direction, was completely polarized. On leav- 
ing tbe polarizer, the rays were again converged, before passing 
through the crystal, or other object to be exhibited, by a sntaU 
aclininiatic lens, which thus acted as an acttromatic condenser. 
It was stated that this arrangement effected a most important 
increase in the brilliancy of the object exhibited on the screen. — 
J. Tsaux Tatia>h, in Btada-. 

COXFABATTVE ISTEFSITT OF THE UQHT OF THZ KOOS 

Ajn> or VENUS. 
On June 20, 1865, at 3 a. m., the moon and Venns were in 

OonJTmetion, in the latitude of Lyons, France, so that both bodies 
conld be seen in tbe same field of vision. This afforded an oppor- 
tuoity of comparing the light received from tbcm. The surfacea. 
taken for comparison were those affording raya at tbe aame angla 

" ■ ■' . - ■ ■ ^g^g 



of incidence ; and, on the moon, tJie region was tliat b 
craters Rocca and Birclistadt, over the very brilliant siulace to tba 
Bouthcaat of Grimaldi. It was found that the light from thia 
brightest part of the moon was only one-tenth of that reflected by 
tliB sm'face of Venns. — Chacobmac, in Comptet Beadut, 58. 

T&ASSPAKEKCT OF TBM 8KA. 
Fatber Secohl baa come to tbe following resnlta, from experi- 
ments made near Civita Tecchia, at from six to twelve mitea from 
tbe coast, tbe aea being clear and calm. It was found that tbe 
maximum depth at which a white disk, teii feet in diameter, was 
yieibie from the aoriace, when the sun was sixty degrees above 
tbe horizon and the sky clear, was about one hundred and forty 
feet. In descending, white disks appeared first of a light green 
color, nest of a clear blue, then the bfue became gradnallj darker, 
until, at the depth mentioned, tbey could not be distlDguished. 
Yellow or sand-colored disks, ceased to be visible much sooner 
than white disks, becoming invisible at depths voicing &om fifty- 
five to eigh^ feet, according to their tint. 

CCBIOua telPRHlMTW T. 

The following good lectore experiment has been enggested by 
M. J. Nickl6s. With the followmg pigments, he paints a speo- 
tnmi, which shows all the colors, ei£er by gas or candle-light ; bnt 
shows only black and white, witb a aoda flame (alcohol and salt). 



Color by daj/ligld. Pigmatt. Calar by wodaJLtmi 

B«d, Oohre Blaak. 

OnuigB Biniodide of nianary, ) 

Tellsw, .... ChromiLte of lead, ^ 



White. 



Bine, Anilfce bine, S * * "^"^ 
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RKW INSTBTtHENT FOB KEABUBUTa DISTUTCBS. 

Dr. Emsmann, in s paper in " Pog^ndorff'B ADnalen," <!•- 
acribes a new inatrument tor measuring distsncea, which diffen 
from oU previous an'angementa, by being'independent of the 
measnremeDte of angles, or of a base line. It coiiBisti, elmplj, io 
tm application of the well-known principle, that the imago of an 
object is brought to a fooDS by a convex lens at a disttmce from 
the lens vaiying according to Ui« remoteness of the objeM. 'f 1)8 
arrajigement described b; Dr. Emsmann conuets of an object- 
glass of thirty seconds and an eye-piece of one second focal lennh, 
a BcreeiL of ground glass, upon which the image is reoeived, bSng 
placed behind the eye-pieoe. The instrument, it will be seen, re- 
sembles in principle a photograph camera ; the lengtJi, however, 
is about Are and one-half feet. In order to keep ue IndicatJons 
within certain limits, the screen is placed behind the eye-piec«, 
and the distance between the lenses is so arranged that a varia- 
tion in tJie distance of twenty-five paces, at all ranges, reqaires, at 
least, a movement of one line in the screen. Trustworthy readings 
may be obtained up to two thousand paces. Dr. Emsmann su^ 
gests that the instrument will be found useflil in coast batteries, tor 
measuring the distance of a yesscl out at sea. In siege operations, 
the time generally admits of the measurement of a nase line, the 
distance of the enemy's woi^ being calculated by trigonometrv. 
Shonld there be no practical difficulties in the way,it might prob- 
ably replace, with &dvanta^, the stadiometer, wnich depenoa on 
the principle of similar triangles, supplied the army for om la 
Jadgmg distance-drill. 

. IHB CTCL08C0PB. 

In places where rulways are most needed, bat where, owing to 
disadvantages of the ground, and other hindrances, the transport 
snd use of large instmmeuts is very difficult, an instmnient at 
once portable, and capable of replacing a theodolite in setting out 
railway curves, becomes a desideratum. An instrument calkd a 
"Cjcloscope," or cnrve-traciog instrument, invented and patented 
by Mr. H. Temple Humphreys, associate of the Institute of CivU 
EogineerB, is calculated to meet this want, by measuring angles 
and setting out railway curves with increased facility. It may be 
shortly described as an instniment combining the advantages of 
a pocket-sextant with the priaciples of a kaleidosoope. When the 
two plane mirrors of an ordinary pocket-sextant are turned toward 
a distant object, so that bj one combined reflection between both 
miiTors a reflected image of the object is obtained, the angular 
interval between the image and the object is twice the angle eon- 
' tained lietween the niirrors. Repeated r«fleotiDna of the samo 
kind would, of course, produce a series of images, growing dim- 
mer, arranged at the same angle from each other as the first 
image from tlie object. This is found to be the case when the 
object is indetinitefj distant. When the object is near, as in the , 
common kaleidoscope, and placed between the mirrors. It is seen 
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repeatedly reflected In tbe mirrwa at e<|a&l Intervals Along tlis 
drcumference of a mBthemiwically true circle, the centre of which 
is Uie intersection of tbe mirrors. In all poaitions whatever, of 
&□ object viewed by reflection with two plane mirrors, Uiis acta- 
sUy remains trae. The object appears th« first of a leries of 
Images arranged at equal intervals round the circumference of a 
cirsk, the centre of which is the point of intersection of the mir>- 
Tors with each other, or of tiie images, if need be, produced. 
Of the two plane mirrors with wliich the cycloecope is entirely 
oomposed, the front mirror Is half eilvere4, sjid it is broneitt Into 
any canvenient inclination witb the entire mirror bettisd It, bj 
tanuDg a screw. The parts of a revolution of the screw ootre- 
spond to minutas of a dezree of InoUnation. When the last 
chaiaed peg: of tlie straiebt line immediately preceding a railway 
curve is seen directly uirough an eye-bole in the centre of tha 
entire mirror, its sncceesive combined reflections at the same time 
meet the eye at equal tangential angles, aad trace out a drole, tbe 
direction of the intended curve. The eurve can then he set out 
by pegs placed at equal chained distances apart, in tbe directicHt 
of tbe combined renectionB. By this means several pcints of a 
railway curve can be set out at one sight, and the neoearf^ of 
repeated removal and readjustment of a AeodoUte in the ordinary 
mode of setting out railway curves is avoided. Tbe Instrament, 
which is made liy Hr. Stamey, London, resembles a pooket-se^ 
tant In being also a small and portable oonitruction for measni^ 
talg distances and angles of moderate widQi. — InMiedvdt Oih 
aerver, 2tag, I86(i. 

OPnCAL DBLU8I0H. 

Many of onr readers will, no dtwbt, recollect " Etdos ^ides," 
which was performed at Her Hajes^'s Theatre daring the win- 
ter. It has been made the subject of a patent by the inventor, 
Mr. Maurice, from whose specification we learn tbe manner in 
which this clever delusion is prodnced. It is perhaps necessary 
to sav that it consists in causing an actor, or an inammate object 
which is in foil view of the audience at one moment, to disappear 
Inatontlv, and then to reappear with the some rapiditr. The 
means by which this is accomplished are very simple, and are, to 
some extent, similar to those used in exhibiting " Pepper's Ghost." 
A sheet of plain nnatlvered slaes is placed upon the stage, either 
upright or inclined at a suitable angle, at the place where the ao- 
tor or object is to disappear. This ^lasa is not perceived by the 
audience, and it does not interfere with their view of the scenery, 
etc., bebind the plate. A duplicate scene, represenliDg that part 
of the back of the stage covered by the slass, la placed at tbe wing, 
out of sight of tJie spectators. With the ordinary lighting of the 
stage, the reflection of this counterfeit scene in tbe glaisistoo 
faint to t>e observed ; but when a strong light is thrown upon tha 
scene, the stage li^ts being lowered at tbe same dme, the image 
becomes visible. This du^cate scene being an exact fao-simue 
of tiie bnckground of the stage, the change 7s not noticed by the 
andleuce, the only difference being tbat Jhty now see by refleo- 
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tion that which they saw a moment preyioaBly by direct tWoh. 
The actor, standin? at a sufflcient dUtance behind the glass, ia 
completely hidden from view, and he is again rendered visible by 
turning' down the light on the false acene, and allowing the stage 
lights to predominate. When "Eidoa hides'' was being per- 
formed at Her Majesty's Theatre, it was, however, possible, with a 
rd opera-glass, to distinguish the outline of the figure behind 
plate. The effects produced may, of course, be modified. An 
actor may be made to appear walking or flying in the ^r, or 
dancing on a tight-rope, by eclipsing or ooacuring a raised platform 
on which ha may be placed. — Eeaaer. 

TTHT BEES WOSE IK THE DABK. 

A life-time might be spent in investigating the mysteries hidden 
fn a bee-hive, and still half of the secrets would l>e nnOiscovered, 
The formation of the cell h^ long been a celebrated problem for 
the mathematiciaii, whilst the changes wliich the honey undergoes 
offer at least an equal interest to the chemist. Every one knows 
what honey, fresh from the comb, is like. It is a clear, yellow 
syrup, witiiout a trace of solid sugar in it. Upon straining, how- 
ever, it gradually assumes a crystalline appearance ; it canaies, as 
the saying is, and ultimately becomes a solid lump of sugar. It 
has not been suspected that this change was due to a photographic 
action { that the same agent which alters the molecular arrange- 
ment of the iodide of silver on the excited collodion plate, and de- 
termines the formation of camphor and iodine crystals in a bottle, 
causes the syrupy honey to assume a crystalline form. This, how- 
ever, is the case. M. Scheibler baa enclosed honey in stoppered 
flasks, some of which he has kept in perfect darkness, wliilat oth- 
ers .have been exposed to the h^bt. The invariable results have 
been that the smined portion rapidly crystallizes, whilijt that kept 
in the daric lias remained perfectly liquid. We now see why bees 
are so careful to work in perfect darkness, and why they are so 
careful to obscure the glass windows which are sometimes placed 
in their liives. The existence of their young depends on the liquid- 
ity of the saccharine food presented to them, and if light were al- 
lowed access to this, the syrup would gradnolly acquire a more 
or less solid consistency; it would seal np the cells, and, in all 
probability, prove fatal to the inmates of the hive. — Chronide of 
OpUct, in <i« Quarterly Journal of Scieaee. 

HEW AKTIFICIAL LKIHT. 

Mr. James Wilkinson, of Chelsea, is endeavoring to rival the 

magnesium light for photographic purposes, by means of a mix- 
ture of phosphorus and nitrate of potash. He recently burnt a 
quarter of a pound of this miitnre m his garden, at night, with a 
view to obtain a photograph of a wind engine which was being 
erected in an adjomlng garden, and he states that " the length of 
time from when it was first lit untU it was finally burnt out, was 
liearly six minutes. The utmost cost was a fractioD over four- 
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pence. Ilw reflection of Qte li^it might be seen for two mDeS 
round. So bright w&s it that the fire-engine authorities mistook It 
tor tia ordinary conflagration, and hurried their engines to the 
spot. On finding no trace of the fire thej returned, rather cha- 
gtdned ; not, however, without first satlBfylng themselves by a thor- 
onc^hexaminadonof the premises. All around appeared one blaze 
of l^fat; the ^y looked like a mas8 of lire." The picture taken 
daring this startline illumination " came ont," we are told, " with 
^eat sharpness and vividness, the houses near beiag brought out 
prominently. It, in fact, tqaaJled any i^ctore taken on a bright 
day." — Mcehwtiai' Magazine- 

THB VICBO-SPECTBOSCOPK. 

Tlie micro-spectroscope has received its first application to 
medico-legal purposes, in the examination for blood stains of tho 
hatchet sopposed to have beeo used in the Abeidare murder. 
Dr. Bird Herapath, F.B.S., who was retained by the Crown, 
placed sections of the handle In distilled water, and submitted the 
solntion obtained to an examination in this instrument. Within 
the green, and on the border of the yellow rays, the well-known 
characteristic dark bands of biood were produeed. Only one 
other sabstance was known to produce similar dark bands,— 
cochineal dissolved in ammonia, — in which case, however, theii 
positioQ would be different. Dr. Herapath anid he was satisfied, 
nom the evidence this test had afforded, that the hatdiet had 
been stained with blood. 

nmSIBLE PHOTOQBAPHIC IMAGE. 

H. Carey Lea of Philadelphia communicates to the "American 
Jooroal of Science," for July, 1S6&, the following paper ; — 

" Some experimenta in whieh I have lately been engaged seem 
to me to finiLlly settle the long-contested question as to the nature 
tk the invisible photographic image, and I hasten to send a vei; 
brief description of them. 

"The view that the change which takes place in an todo- 
bromized plate in the camera is a purely physical one, that no 
diemical decomposition takes place, and neither liberation of 
iodine nor reduction of silver, has obtained a pretty geueml 
acceptance. But latterly it has been opposed by two distln' 
guished photographers. Dr. Vo^l and Major Ruaaell, The for- 
mcr affirms that iodid of silver is never sensitive unless there is a 
body present capable of taking iodine from it under the influence 
of light; and Kussell believes that the developed image is chiefly 
moduced at the expense of the silver haloid in the film. The 
Kliowing experiments seem to me to decisively close this con- 
boverey in favor of the physical theory. 

" Sxperiment 1. — If the iodid or bromid of silver in the film 
Undergoes decomposition in the camera, and, still more, if tits 

J — 1 A ;>«3ge IS formed at its expense, the film of lodo-btomid 

ruy be greatly consumed In the development nndei 
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Mt positiTe imwe, d eptu d ii^ qras Tujii^ thickoe^us of 
iodid aod bnmid in a« Ob, ^nch Efcn ■ fixed utgliw that hia 
beenoompteteljioi&ed. NotUBgoftUsaortwuvnilde; thefilm 
WM perfectly nufom. joat am draw wkere >b iidnn S^it tiad 
been, as in those puts wbicb had seareelj lec^ved anj actiiuo 
ImpresdoB, and looking vatOjaa it dM wken it fiiBt left the 
cuserft, sod befon «nv dereli^a' had been ^i^ied. l^is ex- 
periment aeenos sidBcmttj dniiiiiA, But the bUlomiag is lei 
■trDiu:er. 

"ExptrimtMti. — A plale wm heled ■«!! leapecf ta in We. 1, 
except that the sppBeetkiB of the nitrate of meiearT for removing 
tte developed imkge was made br jtBaw Ught. TIte plate, bow 
■howtnK nothing bat a niulMm yellow film, was caiefiilljr w»shed, 
■ad an iron developer, to whk& nitrate ot diver and labio acid 
had been added, was iqrplied. In this way Aa odojnat image 
was reprodoced, and came otA quite dearlj with all its deta^ 
Now, as every traee of a pictote and alt tednced eDver had been 
removed br the nhiate ctf mercoiy, it is by this expoiment 
ftbootately aemonstnted that the image is a pdie^ physical one; 
and that, after having served lo ptodnce Mie ^ktore, ttiat |M<Aare 
may be dissolved <rfC ^nd the sante physical imi«es8km may be 
made to prodnoe a second jactare by a Bimple apj^eatum <^ a 
developing agent. 

" I nave repeated the e^wriment with a pyrogallio develop- 
ment with similar results. Both the fin* and second develop- 
ments may be made witii an iron developer, or both with a 
pyroMlllc. The experiment succeeds wilhont the least diffioul^ 
In etUier way." 

The same aiithor,in "SnUman'sJonraal" for September, 1866. 
eoncludea a paper on this subject, as follows : <* I have endeavored 
tt) show that the action of light upon pore iodide of silver isolated 
cannot be a chemical redaction : 1. Because that effect, even 
when carried many hundred thousand times further than in the 
ordinary photographic processes, perfectly disappears in a few 
hours, spontaneously, under circumstances which render it im- 
posrible to suppose that iodine could have been restored to replace 
that which (nSid reduction taken place) must have been dison< 
gaged. 3. Because, even where the action of light is prolonged 
many hundred thousand fold the ordinary time, no reduced ailver 
nor sub-iodid can bo detected as present. 3. I have shown ttkat 
another metal, mcrcniy, is capable of developing these images 
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M well as silver. 4. I hare endeavored to ahotr that a ■panlj 
physical cause, to wit, mechanical pressure, is capable of prodac* 
ing a developable impression, tfaerebj answering' the objection of 
tJie inadeqiiacy of a phTsical influence to create a basis of devel- 
■ opment. And, finally, I may remark that altboagh the chemical 
theaiy is supported b; some distinguished chemists of the present 
day, 1 am not aware that there ia a single well verified ezperv 
meat which can bo brought forward in support of that view. Ia 
the absence of such, I have been neoessimly obliged to oonflne 
myself to the affirmative side of tbe question, in support of the 
existence of a physical image, distinct from chemical rednotion, 
and tiiough often accompaued by it, yet never necessarily." 

FHOTOGSAP&r ra SATDRAL OOLOBS. 

U. Poitcvin has lately succeeded in producing pbotogr^bs on 
paper in their natural colors. He prepares his sensitive paper in 
the following way : Having obtained a layer of violet subchloiide of 
silver on the paper, by the action of light on the white chloride in 
the presence of a reducing agent, he applies to the snrface of the 
paper a liquid composed of one volume of a saturated solution of 
Dichroniate of pot^h, one volume of a saturated solution of sul- 
phate of copper, and one volome of a solutioa contiuoing five per 
cent, of chloride of potassium. This paper is dried and kept in 
tiie dark : it will keep good for several days. In this mixture, tho 
bichromate of potash is the principal agent ; the sulphate of cop- 
per facilitates tlie action, and the chloride of potassium preserves 
the whites which are formed. In copying paintingB on glass, the 
exposure to direct light need only last five or six minutes; but the 
time must, to some extent, depend on the transparency of the pie- 
tare to be copied, and it is easy to wat«h the development of the 
image on the paper. The paper is not sufficiently sensitive for 
■use in the camera. To preserve the pictures, it is only necessary, 
first, to wash them with water acidulated with chromio acid, then 
to treat them with water containing bichloride of mercury, after- 
wu^s with a solution of nitrate of lead, and, lastly, well wash 
them with water. After that they will not change in ordinary 
light, but will, however, turn brown in direct snnUght. — Quart. 
Jmnt. of BcUnctt, AptH, 1866. 

FBnrrma photooka^hs ni colobs. 

Mr. J. A. €ratty read, on the 4th of October, at a meeting of the 
Manchester Literary and Philosophical Socie^, tbe subjoined 
paper, describing a process for obtaiaing colored photographs: — 

" My process is based upon the property possessed by lerrocy- 
anide of potassium, of forming clear solntions with cerbiin me* 
tallic salts, producing insoluble compounds when the mixture is 
brought into coatact with a deoxidizing agent ; the rays of the 
son acting as such, a periect precipitation takes place upon paper 
or other material prepared with the above-named solution. In 
producing the specimens sent herewith, I applied to the paper a 
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oonosDtrsted solndon, formed of eqnal puts of ferrocyaDide of 
potasaium and nitrate of lead, haTing found the 1att«r to answer 
very well, not only as a means of forming a precipitate, but also 
for aseiatin^ in the production of numerous colors. Afi«r drying 
the paper, it was exposed to the sun for about half an hour, anS 
then washed in water in order to dissolve all the unaffected fer- 
rocyanide of potassium and nitrate of lead. I have noticed that 
the Bun acta much quicker when there ia a little moisture present. 
I have, therefore, placed a damp cloth between two or three 
thicknesses of paper behind the prepa.red paper. After washing;, 
the photographic image remains behind as a jmJe greenish pre- 
cipitate, easily transformed into the various colors, as the folfow- 
ing experiments will show: — 

" lHo. 1. (Blue.) Has been steeped in a weak solution of nltnte 
of iron for about ten minatea, and then washed in water. 

■■No. 2. (Green.) Same as No. 1, bat steeped in a weak sola- 
taoB of bichromate of potash alter the nitrate of iron. 

" No. S. (Reddish Brown.) Has Iteen steeped in a solution of 
nitrate of copper, and then washed. 

"No. i. (Brown.) Has been developed by staepine It in a 
mixture of weak solution of nitrate of iron and nitrate of copper. 

" No. 6. (Dark Brown.) Has also been treated with a solu^on 
of jiitrate of iron and nitrate of copper, bat containing a larger 
proportion of the former. 

"These few experiments will show that a verylawe nnmber 
of sbades may be obtained by using different salts and mixturcH 
thereof in developing the photograph. A further series of colors 
moy be obtained by destroying the bine with caustic-soda, which, 
after washing, will leave behind osides of iron and lead, which 
may be dyed with vegetable coloring matters. 

" All the above experiments were made about four years ago, 
which goes to prove that the colors are permanent. I hope 
shortly to be able to resume my experiments, and work tho 
^voeBS out more perfectly." 

OOLOBBD FICnJBES BT PBOTOa&AFHT. 

In 18S8, Herschel was the first to publish a paper on the rarioos . 
oolors which chloride of silver is susceptible of taking under tho 
influence of cert^n colored rays of lignt. Mr. Robert Hunt also 
published, in 1840, a paper referring to the snbject; but the moat 
complete series of researches -pn the subject of the reproduction 
of the colors of the spectrum, and which led to a process by 
which several of the colors of the spectrum could beproduced 
on a sensitive surface, is due to Edmund Becquerel. The results 
ariived at by this gentleman were so remarkable that they drew 
the attention of the whole scientific world ; and the following is an 
outline of the processes wliich were applied by him to obtain this 
interesting result. He took a daguerreotype plate, orasOver-plated 
one, and having dipped it in a weak solution of chlorine, or, what 
was stili better, a weak solution of hydrochloric acid, by connecting 
it with the poles of a battery, the brilliant sUver sum^e acquired 

L)in;«.,Goo^le 



HATCKAL ratLOeOPHT. 188 

dffierent tinbi, passing graduatly from an opsgae vhlto to a Uacsk 
tint. He also ooserved that the tint best enited Ui oljf'cuii favorabls 
results iT&s trben the plate bad acquired a pearlisb pink ; and, 
altboogh he found that the plate so prepared, when placed in tho 
camera obsoura, assumed the colore composing the spectram, 
still they were faint; but he remedied this defect of intensity of 
tints by heating for several hours to a temperature of 95° to 100^ 
tJte olilorinated pl^«, and then submitting it to the influence of 
Ite varioas colors composing the spectrum. Further, in liia . 
course of his studies, he made the important obserratioti that he 
could replace the pecnliar action of he^ on his prepared daguer- 
reotype plate, by exposing it to the rays of the sun nnder a sheet 
of paper which haa been steeped in an acid solution of sulpliate 
of qumi&e. The effect of tUa was that the plate of silyer as- 
sumed an intense white color, nearly resemblmg tiiat of paper; 
while if the protective paper had not been used, the silver plate 
would have gradually acquired a dark tint, and would have lost 
the whole of its sensitive properties, the protective paper having 
the power of arresting completely the most refrangible rays 01 
light, especlaUy those which are beyond the line H of the epeo- 
tnim. Notwiuistanding M. Edmund Becqnerel's ardent hopes to 
find a method wliich would enable him to fix on a sensitive snr- 
faoe tho various colors of the spectrum, still be faUcd ; for they 
foded as soon as they were exposed to the direct rays of light, 
and could only be preserved in obscurity. But there is one gen- 
tleman who deserves great praise for the extraordinaiy persever- 
ance which he has shown in this class of investi^tion. I mean 
the nephew of the discoverer of photography, M. Ni£poe de Saint 
Victor. Although I will not enter here mto the details of these 
valuable researches, as they can be found in the " Comptes Rendns 
de TAoad^mie des Sciences," stLU I may just be allowed to state 
that he has not only by the following process obtained far more 
brilliant colors than those first produced by H. Becquerel, but 
has succeeded in reprodncing on sensitive plates the varioas 
colors of colored surfaces, such as are presented by fabrics. 



flowers, etc. ; and, t^irther, he has lately been so fortunate as to 
reproduce on his plates yellow and blacK tints, which had resist«d 
all previous attempts. To give yon an idea of the facts arrived 



at by this gentleman, I may state that he has succeeded in so 
fixing upon sensitive surfaces the various colors of the spectrum, 
or of colored surfaces, tliat tiiey will bear the action of diffused 
light for several days. In fact, I have seen photographs which 
reproduce faithfully a small doll dressed up in varions colors, and 
in which even the most minute ornament conld be traced ; and, 
trhai. is certainly not less interestiag, was the reproduction of the 
iridescent colors of the peacock's father. To obtain these mar- 
Tellons results, M, Kifepce de Saint Victor takes a da^erreotype, 
or silver-coated plate, and dips it into a weak solution of hypo- 
chlorite of sodium, iiaving a specific gravity of 1 .35, until it has 
assumed a bright pinkish hue. The plate is then covered witii 
a solution of dextrine, saturated with chloride of lead; it is then 
dried, and subsequently submitted to the action of beat, as in M. 
12 
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Becquerel'a experiment, or nnder tbe st^een of lolphate of qui- 
nine, also refejred to above. The plate is then readjto be placed 
in the camera ubscnra, and to receive the colors of the spectmm, 
OF representationa of natum, auch as flowers, as well as cnrtain 
colors produced by man. Lastlj, he succeeds in increasing the 
Btsbilitf of the colors developed on the sensidre surface by cov- 
ering the plate with an alcoholic solution of gam benzoin ; and 
M. Ki^oe gives the name of Ueliocfaiomy to this branch of 
I^otovraphy. 

Durme his lengthened researches, M. Ni6pce de Btdnt Tietor 
bas made two series of observations, viz., that he can produce 
with facility, on prepared plates, the binary colors of the spectrum, 
viz., orange, violet, iiidieo, and green, if those colors are natnral; 
but, if they are artificially produced by the mixing of two of Um 
primary colors, as red and yellow, or orange and nine, or yellow 
and blue, he cannot reproduce the binary oolor, but only one of 
'the two colors employed by the artisan to prepare them. Thus, 
for example, he can reproduce the natural green of malachite, and 
the beantiful color known as Scheele's Skud, but he cannot do so 
with a mixture of Prussian blue and yellow chromate of lead, the 
blue only reappearing. These facts enable him to explain why, in 
ordinary photography, the loaves of plants always appear black, 
and why, when he attempts to fix on his plat«s the colors of leaveii, 
they have a bluish hue, tbe yellow portion of the color not being 
reproducible. 

M. Nifipce has made another series of observations which de- 
serve notice, viz., that when a plate, as prepared by his process, 
is dipped in an alcoholic solution of substances susceptible of tm- 
parting- a oolor to flame, such, for example, as strontia, which com- 
municates a red hue to it, or baryta, which gives a yellowish-green 
color, the prepared plates, when exposed ia the camera, will as- 
sume the same color as the salt which they have on their surface 
would impart to the flame of alcohol; and, if a salt of copper be 
used, whicli has the property of communicating a variety of tinta 
to the flame of alcohol, the plate also will assume a variety' of tinta 
when exposed to the action of light; and daring a certain period 
of his lengthy researches, M. Ni^pce availed himself of this cnrious 
phenomenon to obtiun colored plates in the camera. — Dr. Oatverfi 
Cantor Leehtrei. 

AETISTIC COLOECfO OF PBOTOGEAFHIC POETEAIxa. 

So difScnlt is the task of training a good colorist, that even the 
accomplished ariiist feels hia inability in endeavoring to impart the 
information necessary to those he ia wont to train in the knowledge 
whereby be is enabled to produce almost inimitable results. 

Without attempting to go deeply into the philosophy of color, 
analytically or synthetically, it may not be ont of place to give, 
however slight, an idea of how to proceed in coloring a photo- 
It is indispensable that yon wash the proof well with a sponge ; 
or, belter, as ever at your command, sweep your tongue across it 
in order to remove any traces of grease or starch. 
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To txdov a good, clean print, 700 most, in tke first wash on the 
iaoe, nse as mach gum aa will bring it nearly, alUion^h not quite, 
to the same gloss as the albnmen siufaoe ; this wash to be com- 
posed of — for a person of ordinaiy complexioB — a combination 
of rose madder and Indian yellow, or Venetian red alone. With 
these colors iudidously applied, you can produce any complexion, 
from the hlgnest ^low of health to the most sallow ; the shadows 
to be warm, and iq every case glazed even more than the alblt- 
men sorface. Sepia, neutral tint, burnt nmber, chrome yellow, 
mod iTory black, if properly nsed, will give that hfe-like bnllianay 
which is characteristk: of health or decay. 

Shotild the photogra[di be clear and well defined.for draperies 
and carpets use transparent, bat, if tiie picture be deficient from 
tmder-development, nae opaque. Of transparent colors for such 
Itntposes nse the following : crimson lake and burnt sienna, Prus- 
sian bine and Indian yellow. Chrome yellow and Prussian blue 
.aJso make an excellent wash for draperies, although not porelj 
ttMisparent. 

For backgrounds, which shonld ever be made to softly recede 
from the figure, the following colors may be used with much por- 
pose : cobalt blue, and a Utile Chinese white, wliich give a good 
effect and altogether a pleasing result, vigaetCiDe it to your own 
taste with sepia, or other browns. By way of finish, or to relieve 
Ml otherwise poor production, it is sometimes necessary to make 
what is termed an inlxodaction ; that is, a side opening; in the 
background, where a neat landscape may be lightly sketched and 
colored, comprteed of water, land, and sky, or a bit of woodland. 
These sometimes give a freshness to an otherwise dull picture, or 
serve to exclude some of those hideous backgrounds so much dis- 
played in carta generally. But, in putting in draperies, carpets, 
p]am or pictorial backgrounds, let tiiem ever be snbdaed, and in 

3iiiet harmony with the figure, Ihe head of which should ever be 
le principal attraction to Uie eye. — Scott At,'^t*v"p«i m Brit' 
i»h Jmemal of Photography. 

DESTETJCrnON or PHOTOQSAPH8, 

A suggestion of considerable value to photographers has been 
made by Dr. Angus Smith, F.R.S. The cause of the destruction 
of photographs, apparently by the action of time only, is gener- 
olly considered to be due in reality. to the presence of a minute 
quantity of hyposulphite of soda remaining in the paper. Hither- 



to, almost the only plan of getting rid of Uus agent has been long 
* Dr. S '-" " 



and continuous washing in cold or hot water. Dr. Smith has si 

rested oxidizing the hyposnlpiiite of soda into sulphate of soua 
which is likely to be harmless), by means of dUut« peroxide of 
hydrogen. This has been little known to chemists, and even now 
it is seldom obtained in Its pure state ; it is, however, to he had 
in solution, and in a state sufficiently sCroag for many important 
purposes in analysis. Osides, such as in the case of manganese, 
which will not fall till more highly oxidized, are, with advantage, 
treated by it. The lower oxide may remain anobserved in a solii' 
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tioD, &ud In a state of minntenesa sufficient to keep it In soapen- 
eion ; but, at Ibe moment of contact witb the peroxide of hydrogen, 
it blackens and falls. When the peroxide is poured into a solu- 
liou of hyposulphite of soda, the change is not observed, aa there 
is no colored oxide to be formed ; but when a salt of barium is 
afterward added, it is found that suiphnric acid has taken the 
place of hyposulphurouB. The strength of the solution does not 
require to be great: that which is sold contains about nine vol- 
nmes of araUable oxjseu; if diluted atltousand times, a solution 
la obtained capable of oxidizina: hyposulphites. It appears tbat 
aU the hyposnlphurous acid is mstoutiy converted. Peroxide of 
hydrogen is in reality an oxide of water ; when tlie oxygen ieaves 
it to do its work, nothing but wat«r is left ; nottiing Iwing added 
to be washed out. The peroxide, as sold, contains a little aoid 
(sQlphuiic) ; when made alkaline, it does not keep bo well. If A 
drop is put upon a [>hotograph, it veiy slowly bleaches ; its use in 
this uniUlutea state is not recooimenaed. Again, if the peroxide, 
as sold, ia neutralized, the bleaching does not take place, at least 
in an hour, — an ample tjme. For neutralization, soda may be 
ased. — QtuBierly Jownal of Bdenee, Jtdy, 1866. 

CNALTEBABI^ FE0T0QBA.FH3. 

The only mode hitherto known of producing unalterable photo- 
graphs has been by vitrification. M. Fenabert, however, recently 
exhibited to the Academr of Sciences some which, though not 
vitrified, are so in destructible that it ia impossible to remove them 
from the glass, so as to render it capable of being uaed a second 
time. The opaline glass employed In the process, having been 
well cleaned, ia to be coated with ordinarr collodion that is st 
least a year old ; it is then to be plunged for a few minutes in a 
sensitizing bath, which contains seven grammes of nitrate of sil- 
Tcr to one hundred grammes of distilled water, and sitieen 
grammes of pure nitric acid to one thonsand grammes of the ^1- 
ver solutdon, and atterward to be exposed for about fifty seconds 
In the camera. The developing fluid consists of a solution of pro- , 
tosulphate of iron, contiinmg two-thirds more water liiaa that 
ordinarily used, and one-fifth pyroligneous aoid. The positive 
picture thus obtained is fixed by a weak solution of hyposulpitite 
of soda, and is inteusified by a very weak bath of sulphoret of 
unmonium. — IiudUetucd Oliterver, Fdtruary, 1S66. 

A HXW FHOTOOHAPmC WASHINQ AFFABATUa. 

The m^orilT of cases of photographic fading may be traced to 
tbe hyposulphite of aoda, which, by so intimately associating Itself 
with the fibres of the paper, is difficult of removal, and which, if 
not perfectly removed^ induces an action by virtue of which the 
print eventually becomes destroyed. To remove the hyposulphite 
of soda in the most perfect manner, and in the shortest time pos- 
sible, is to insure to photographs a longer tenure of existence titan 
they would otherwise have held ; and any means by which these 
lequirements oaa be met are entitled to the greatest consideration. 
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An iBstmrnent, inrenled and patented b^Ur. John E. Gifedide, 
is capable of washinj^ a full coMffe of prints in twenty minutes, 
and that bo perfectly, that at tbe enaoftiiia time some ordinary teetg 
for hypoealpbita of soda fail to indicate ita presence. "My mven- 
tion," he Bays, *' relates to a peculiar construotion and arrange- 
meat of centrifngal machinery or apparatua for washing pfaoto- 
gTaphio prints, and conaiste, according to one arrangement, in the 
emplojment of a peenliu^y-constractcd revolTing drum in oombt- 
nation with a trough, is which Buch drum is partially iminersed. 
Tlie piinti to be washed are taken from the wat«r in which they 
kave been placed on their removal from the fixing or other hath, 
and are packed in one or more piles, which jiiles are placed round 
tbe ciroumferenoe of the dmm, each pile bemg composed of altei^ 
finte prinU and sheets of wire ganze, or otiier open or reticulated 
fobric, so that no two prints snail be in coMact with each other. 
These fHaa are tteld in their plooea on tbe drum by means of open 
feunes or gratings, which heta against the opposite surfaces of 
each pile, and are secured to the arms of tlie drum by screws or 
otherwise, tiia whole or a portion of snch franiea or gratings form- 
ing a part of the drum itself. Or, according \o another arrange- 
ment, the piles above described may be laid flat upon a disk, which 
is made to rcvoWe either Tertically or horizontally in a trough or 
edstem, provision being made in the horizontal arrangement for 
allowing the piles to be broa^t in or ont of contact with the wa- 
ter as required ; or, in lieu M the photographic prints being dis- 
posed in the fbnn of piles or packs round a drum or revolTing disk, 
they may be laid separately and individually round the sur^ice of 
K drum, a webbing of open or reticulated fabric being wound on 
mcfa drum simtdtaneously with the placing of the prints thereon, 
' so as to iut«rpose a thickness of the fabric between each succeed- 
ing layer of prints. The process of washing consists in alternately 
dnrlng out the moisture from the prints by the centrifu^l action 
of the revolving dmm or disk, and saturating the prmts again. 
Daring the first part of the process, tbe prints are not immersed ; 
but when the second part of the process, namely, the saturation, is 
to be effected, the trou^ or cistern is to be supplied with water; 
OT the jnints may be brought down into the water, and caused to 
revolve therein and thoroughly saturated, when the water may be 
nin <^ from the trongh again, or the dmm or disk elevated, and 
tiie moisture expelled by centrifugal force as before." 

Freshly-snppQed water is forced through every pore of the 

ets, the consequence being the elimiaotton of every trace of 
^sulphite of soda in a very brief space of time. — British Jour^ 
ntd of Photography. 

PHOTO-LTTHOGKAPQT WITH HALF-TONS. 

The production of printing surfaces on stone, zinc, ete., by t£e 
i^noy lA photography, has occupied the attention of experimen- 
l^ists for many years ; and, in many respects, a high degree of 
success has t>een obtained. The process of Mr. Osborne, for the 
wm^ng of which a company has recently been formed fn Amer- 
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ka, g/kna resalta in Une and stipple, vhlch leave little to l>e de- 
Bired. Mi. B&iuage of Edinburgn, Mr. Lewis of Dublin, Colonel 
Jgjnes, and many olbere, bav^e also attained great excellence in the 
same direcllon. Messrs. Simonan and Toovej of Brussels, hare 
oUained Bome encceas in the production of half-tone ; and tiie 
attempts of Col. James in the same direction have not beea 
without promise. Still, the fact remains, that no process for the 
actual production of photographs from natm'e by means of photo* 
litho^apby is in practical working, or has hitherto eetabliolHid a 
positioD, and that such a process remains an important desidera- 
tum, any means of meeting which would be hailed with a glad 
welcome by all concerned in the graphic arts. 

Unless we are mistaken in our estimate of a series of speoimena 
before us, by Messrs. Bullock Brolhets of Leamington, a procew 
which they have recently patented bids fair to meet the loag-felt 
want most successfully, and to render, with a fair amount of 
delicacy, the true photographic gradation of negatives from na- 
ture. The subjects before ua, consisting of landscapes with 
Tariety of foliage and architecture, are exceedingly excellent, 
and present all the good points of a good photi^aph, perfect 
gradation and half-tone, and great brUliaacy, dinering little in 
general effect from good silver prints from the same negatives. 

Messrs. Bullock have followed in paths already parUally trod- 
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den, bnt have made snch practical deviations and modifications 
as have led them to success where others have only failed. Their 
idm is to secure in the transfer a suitable grain, so aa to obtain 
tiie kind of gradatioa possible in lithography, without producing 
a coarse or woolly effect. Among the various methods by whicS 
they propose to effect this end, the plan used in producing these 
examples seems to t>e at once the most practical and efficient. . 
A transfer paper is prepared with a plain solution of gelatin, and 
when this is dry a gram is printed on it from an aquatint plate. 
Paper so ;^repared can be kept in stock, and rendered sensitive 
when required by immersion in a solution of bichromate of potash. 
It is then ready for printing and transferring in the usual n 
and produces on the stone a photographic image, the com 
gradation of which is broken up into the stippled gradation o 
aquatint plate. This is the broad principle ; but it admits of 
much ingenious modification in practice, which is so f^ effective 
that it produces Che most successful and promising examples of 
photo-lithography with half-tone which we haveyet seen.— ~Xo»< 
aon Photo^aphie Neut. 

FHOTOOEAPHT AND THE EALEmOSCX>FE. 

About a coople of years ago, a writer in on excellent trans- 
Atlantic cotemporary, the '* Scientific American," remarked : " Let 
the photographer once combine the kaleidoscope with the camera, 
and then see with what ease and rapidity he can produce the 
most charming designs for dress goods, tapestir, oil-cloth, wall- 
paper, and numerous other purposes. Such a thing is possible." 
Almost at the same moment that the American writer stated Uiis, 
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IS. TAbM Laborde brongbt under the attentioD of the French 
Photographic Society a method which he had adopted to effect the 
preserration, by pbotographj, of the changeftil destgaa of the 



kaleidoscope. Ab a meaoB of preaetrine; patterns for a variet; 
of decorative pnrpoees, this application of photography is deserv- 
ing of attention ; and it may be interestiag here to quot« &om the 
cmnmunicatioii of M. l'Abb6 Labordeon the subject. It is worthy 
of renuiA, that the method of throwing the designs of the kalel- 
dosoope on a screen b^ the aid of the ma^c lantern haa since 
been adopted and exhibited at the Polytechmc Institution : — 

"Xbe Taiiety of designs presented by the kaleidoscope, when 
turned round, £a fiuniliany known to every one ; yet we are often 
surprised at the appeaiance of very curious and unexpected forms 
which we see disappear with regret. 

" The regular figures which result are depicted on the ground 
glass of the camera of long focus, and the images are focnsseS 
3b«ct witlioiit being refiected. This portion is naturally more 
lighted than the others. It requires several minutes of exposure 
to obt^n a picture on the collodionod plate. We cannot focus 
the portions of the image which are several times reflected ; for 
they appear in the objective as if they came ftx>m greater dis- 
tance : they lock dlaldnctness, and they also exhibit the defect of 
planitude in the mirrorfi. 

"Notwithstanding these imperfections, I believe I have at- 
tained the aim I proposed to myself, which is, to place before the 
eyeB of those who are occupied vilh st^ed glass, paper hang- 
iiffis, and otiier kinds of ornamentation, very varied patterns, 
wnioh pbotc^raphy can supply by the hondred." — Fkotogr^hie 



the Brbtol Naturalists' Society, December 7, 186S, proposing a 
ready method of copying leaves, etc. He says : — 

" To lay plants, ete., upon prepared paper, and expose them to 
sunlight, was a method whiub bad been frequently practiced ; but 
the pictures so obtained were, technicaUy, negatives, the repre- 
sentation of the object being white, on a dark ground. It oc- 
curred to the author, that, if these could be rendered transparent, 
positives might bo printed from them. He found, however, that 
this could be readUy done without any previous preparation of 
the negative ; and be exMbited a number of very beautiful pboto- 
sraphs, produced in tbis war, of ferns, leaves, and even a butter- 
fly's wing, showing the wide applicability of the process." Mr, 
Brigbtman then described the process in detail ; for the negatives, 
the atbomenized paper sbould be as thin and free from grain as 
possible, and sensitized by floating on a sixty-grain solution of 
nitrate of silver. An ormnary pnnting-frame was used; bat a 
very long exposure was requisite, especially for positives; and 
this constituted the chief olgeetion to the process, wliete many 
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copies were required, m for illastratiDg a book. Tbe UxAag batt 
contained half aa ounce of acetAta aS aoda to one pint o1 water. 
Mid one grain of chloride of gold for eiioh sheet toned. Xhe 
jdcture was fixed with bjposalphite of soda (eight ounces to tka 
pint) , and well washed with water. 

Much conversation then took place on this paper, in the oomM 
of which Mr. Beattie nt^^ed the emplorment of waxed pi^er, 
instead of albnmenized, as likely to give a mora transpareat 
negative, and spoke of the application of owbon-printing to tbto 
process. Mr. Brightman snn^sted the lue of a gieen insMad of 
a black pigment in that method, to give tha natmal color of ths 
plant. 

PHOTOa&APHQIQ cahttox bjxls. 

Some months two, when on a visit to Woolwich Anonal, w« 
vere shown by Mr. M'Kiola^, Proof Master, some idiotograidH 
taken of guns while being nred, wliich not unnatonUly excited 
feelings of aorprise. So rapid had been the exposDi«, and to 
well had the proper moment for the exposore been seized, that 
tbe projectile could bo seen protruding tWini the cannon's month 
while in the act of proceeding on its distant mission. Mr. U'Kin- 
lay kindly afforded ns every requisite information relatife to hia 
inveation for securing such wonderful resnlta ; and, from the {oiit 
that the comparative efficiency of certain kinds of small-an&a, and 
the inflnence they are now exercising in Enropeui affairs, are at 
present receiving a large share of public attention, we think that 
It may not prove uninteresting to bring before onr readers soma 
matters of sclentifiQ interest m connection with onr own " great 
guns," and the means employed for ascertaining by photograjriiy, 
and with the utmost possible precision, not only the path M a pro- 
jeotile in the air, but the time occupied in its progress between 
two or more points anywhere in tbe course of its flight. It will 
be obvious tbat, when it is desired to obtain a photograph dF a 
gun at the mtnnent of discharge, the gun itself must be made sub- 
servient to the exposing and covering of the sensitive plate. It Is 
impossible that any person, however deUcate hia eyes and ean 
may be, can operate bo deiterouslv as to stop the exposure when 
tlie ball has been projected, say a few inches from tiie muzele of 
the gun, and when it is consequently travelling at its greatest 
velocity. This can onl;)r be accomplished by automatic arrangn- . 
, ments, uded by electricity. 

Let OS now suppose that a st«reoscopio camera, fitted with pow- 
Wtnl lenses of short focus, has a thin, lig'ht disk fitted np in front 
of the lenses, revolving on an axis between Che two lenses. Two 
holes in this disk correspond with the apertares of the lenses, so 
that if a circular spring — like tbat of a pair of snuffers — cansa 
the disk to make half a revolntion with great rapidity, the holes or 
apertures will, when flasbing past tlie apertures of the lenses, 
admit tbe light for an excecdiDgly brief period of time. This Is 
the means employed in the arsenal for effecting the exposure of 
tiie plate. 

We shall now enter into Ifae details fii the manner of discharge 
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ing^fttid arresdne th« circular exposing dia^dirsgiQ. Tbetqwnln^ 
and Bhutting of uie camera at the precise iustaotof time ia, as w« 
hare said, by far too nice an operation to be accomplished by 
Inytd. It most bo borne in mind that a gnn commences to reodi 
aa soon as the projectile ia fairly clear of its mozzle. The picture 
wlueh we examined hod been taken when the projeotite was yet 
emerging from the gnn'a month, and before it hod got quite clear 
of it, and consequently before the recoil of the gnn Iiad com- 
menced. The exposure was very rapid, but not ao much so as to 
diow the front edge of the emerging projectile with a shaj^ on^ 
line. Although the gun, from the recoil not having oommenced, 
was quite aba^, the oxmt edge of the projectile was, so to apeak, 
vignetted. 

The gun ia fired by means of the galvanic tnl>e invented br Mr. 
ITKinlay, and such aa la used in proving ordnance. Inafde of. 
tbia there is a small platinum wire, which, when a onrrent of ele^' 
tiidty is paased through it, instantly becomes red hot, and melts. 
Let us now see how Sila affecta the operation of photographing 
Bie gnu. When the gun is ready for firine. the disk in front of 
the fenses is wound up so that the rotating force of the apriug ia 
tb« centre ia at Its maximum. It is retained in tliis posidon by 
means of a catch and (rigger, the latter of which ia operated on 
by means <tf an elecbr^-magnet. The foUowins;, then, ia what 
takes place : When the ^vanic current is aent through the wire, 
tlie fine platinum wire imbedded among the gunpowder of the 
tSaohat^^^ tnlie or Ibse Immediately becomes red hot. and melts. 
But, while m progress of melting, it accomplishes two things; it 
transmita a enrrent through it by which the electro-magnet be- 
comes vivlfled and pulls the discharging trigger of the diak in 
front of the camera lensea ; and secondly, it ignites the gnnpow- 
der and discharges the gim. But were this all, the exposure 
would be made oefore the powder had had time to ignite and 
consequently dischai^e the gun ; hence it Is important that the 
leases be kept open untij the gun really discharges its contents, 
^e meuis lor effecting this are as simple as they are ineenioua 
and complete. When the trigger acts so aa to release the disk 
bom its enforced pent-up condition, it is propelled forward by the 
central spring until the apertures in the disk and those of the ^ 
lenses comcide, where, by means of a atop, the disk is retained 
until the powder is ignited and the gun discharged, when, the 
platina wire being ruptured, the passage of the electricity is 
stopped, the eleclro-magnet sipultaDeourij loaing the power by 
which it was enabled to arrest the I'otatory progress of the disk, 
which thna darts forward and closes np the camera as the con* 
tents of the gun are in the act of being ejected from it. — Britith 
Jomal of t^otoffraphy, 

BTATtSnOS OF PBOT0GBAI>HT. 

The rapid growth of new and special industriea, Bays the "Brit- 
ish Quarterly Review," is a fact so characteristic of the present 
d^, that the statistics of photography can scarcely be regarded as 
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vonderftal, viewed merely as a qaeslion of eoonomies. Nererthe- 
lesa, some of the focts aresuffidetitljBtartliii^. Twenty veani^o, 
one person claimed the sole rigfat to practice pbotogtaph; pr^ft- 
rionally, in England. According to the censas of 1861, the iiuml>er 
of persona who entered their names as photographers wa^ 3,634, 
There is reason, ho we fer, to believe tb^ these figures tail shMt of 
til e real nnmber. Since then it is probable the nnmber has been 
doubledortrebted, and that, including those collatenllj associated 
with the art, it is eren four or five times that number. But thaaa 
figures fall far short of the number interested in photogmphj as ant- 
atenrs. We are informed that eight years ago, in establishing a 
periodical which has since become the leading photogrsjiliic joui<- 
nal, a large pnblishing firm sent out twenty-five thousand ciroulais 
-~nat sown Droadcast, but specially addressed to persons loiowa 
to be interested In the new art-science. The namk>er of professional 
photc^ratdiera in the United States is said to be over fifteen thoo- 
8uid,ana apropoTtionate number may with profHietj be estimated 
AS spread over continental Enrope and other parts of the civilized 
globe. 

Bnt a more cnrlotis estimate of the ramifications of tJiis industry 
may be formed by a glance at the consumption of some oi the ma~ 
terials employed. A single firm in London consumes, on an aver- 
ts, the whites of two thousand eggs daily in the manufacture of 
■ibumenized paper for photograpfio printing, amountiaK to six 
Iinndred thousand annually. As it may fairly oe assumed mat this 
is but a tenth of the total amount consumed in this country, wa 
obtfdn an averageofeixmiiUons of inchoate fowls sacrificed aono- 
ally, in this new worship of the sua, in the United Kingdom alone. 
When to this is added the far larger consumption of Europe and 
America, which we do not attempt to [Hit in figures, the imagina- 
tion is startled by the enormous total inevitaUy presented for ita 
realization. 

In the absence of exact data, we hesitate to estimate tiio ooo- 
Bumption of the precious metals, the monntaias of silver and mon- 
uments of gold, which follow as matters of necessity. A calcula- 
tion, basedon facts, enables i]s to state, however, that for everv 
twenty thousand eggs employed, nearly one hundred weight of 
nitrate of silver is consumed. We amve thus at an estimate of 
three hundred hundred weight of nitrate of silver annually used in 
this country alone in the production of photographs. To descend 
to individnal facta more easily grasped, we learn that the coo- 
samplion of materials in the photographs of the Intei-national Es.- 
hibitjon of 1862, produced by Mr. England for the London Steroo- 
Bcopic Company, amounted to twenty-four ounces of nlla-ate of 
silver, oearlv finy-four ounces of t«rcldaride of gold, two hundred 
gallons of ^bnmen, amounting to Uie whites of thirty-two thou- 
sand eggs, and seventy reams of paper; the issue of pictures ap- 
proaching to nearly a million, the number of stereoscopic prints 
amounting to nearly eight hundred thousand copies. — Sdait^ 
Jjaerictm. 



,,Cooglc 



KATDBAI. nnUMfHTHT. 148 

AITILINE FBOCE8B OI" PHOTOOSAPHIC FEUTTIKQ, 

Mr. W. Willis of Binniii^am has reoentlj laid before \k» 
Fboto?raphio Sodetf an acconnt of faia aniline procesa of photo- 
graphic priadng. It coRsists of a new method of d«Telopi»g the 
pictures produced b; Utmt'a diromatype proeess, in which tha 
paper is prepared witii a solntion of bichromate of potash and 
mlphate of copper. The diiBcalty of finding a anitable developer 
for the prints so obtained has hitherto prevented the ose of thia 
isetiiod. The employment of nitrate of silrer or mercorr, beudea 
being attended with some practica] inconTeniences, proancea pio- 
tsres cJ a red color, whio^, althoogh aoitabla for tiie re[»\Miuo- 
tfon of &.e red chalk sketchea of the old masters, is inadmisaibla 
for ordinary drawings. According to Mr. WiUia'a process, tiie 
paper is sensitized wit^ a eolation of btcbromate of pota^ or 
ammonia, contadning a small quantity of Bulphuric or ^osphorio 
add, and, when dry, is exposed to light xaAat » positiTe photo- 
graph or drawing;. It is then placed over a solntioa of uiiline in 
benzole, tarpentine, or ether, preferably the former. The parts 
fMtning the pictnre — >. t., those not acted" upon by the light — 
are deTcloped of a maava color, which is very permanent, not 
being changed in tint by tlie application of acids or alkalies. Tba 
process has already been introdnced in Birmingham for Ihe mul- 
tiplication of engineers' drawings, in cases where the number 
required is not sufficiently great to admit of lithogr^hy iMiing 
osed with advantage. The property possessed hj bichromate of 
potash of forming a black componnd with a solalion of logwood, 
which has been used for the manufacture of cheap writing-iok, 
has also been applied by Mr. Vox of Sdinburgh to the develop- 
ment of these chromatypo pictures. Both thrae i«ocesses have 
been secured by patent. 

A new solvent for the greater part of the aniline colors has been 
discovered by M. G- de Claubry, and communicated by him in a 
paper to the French Academy of Sciences. In place of alcohol 
HJid methylated spirit, wliich are liigh-priced or injurioos to the 
workmen, M. de Claubry proposes to substitute a decoction of 
Panama bark (Qtuiiaria), or of Egyptian soap-wort (^Oyp»opkiia). 
Solutions of the coloring products can be easily obtained by ponr- 
ing the boiling decoction upon the powder', after stirring and 
decanting the solution, the operation must be repeated, if any 
part of the powder remun undissolved. It was foond that the 
red colors dissolved most readily, and the blues less so. . If^ tber^ 
fore, the coloring matter be purple, it is necessary at the end io 
mis the different solutions togeUier in order to obtain a dye of 
tlie right tint. 

- . mFBOVEUEKTa m FHOTOGftAPHT, 

in use in London by which 
, e produced in clay or plas- 
ter at a small cost, by the aid of pnotography. The operation is 
as follows : Eight photographs are token of tha sitter from eight 
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ddes ; from each of these, profiles are cut out in thin sheet metal ; 
each pair of profiles is caused to plane away the sides of b block ' 
of claj corresponding to the potritjon is which their photograph 
"waa taken. Thas, the clay comes to have on each side the same 
profile as that of the sitter, and is tbns a likeness reqniring hut a 
few touches from the artist to give it finish and exactness. 

The " carbon printing" pbotographio process has been applied 
to the permanent ornamentation of porcelain with Buccess ; any 
materiBl fit for burning into that substance being substituted fbr 
the carbon or India ink of the original operation. — Frattidin Jow 
Moi, January, 1866. 

Photograph* of the Moon. — Mr. Warren De la Rue has obtained, 
with his thirteen-inch telescope, photographs of the moon so per- 
fect that they bear tteing enlarged to a diameter of three feet ; and 
they are found so exact, when submitted to micrometrica] exami- 
nation, that they furnish correct data for the measurement of the 
vibratjons of the moon. They also serve as a foundation for the 
lunar map, six feet in diameter, undertaken nuder the auspices of 
the British Association. 

Ifao Artificial Lighifor Photography, — Mr. Sayers of Paris ob- 
tains a light almost equal in power to that of magnesium, and 
much cheaper, from the combustion of a mixture of twenty-four 
parts of well-dried and powdered nitrate, of potash with seven of 
Bowers of sulphur and stx of red sulphuret of arsenic. The mix- 
ture costs only twelve cents a kilogram. — La Mondes.Jan.i, 186G. 

Light for Photographic Pvrpotea. — A substitute for the yellow 
glass, naed byphotographers to intercept actinic rays, has been 
suggested by W. Sidney Gibbons of Melbourne. This is a mix- 
ture of gelatin and bichromato of potash, spread as a varniah 
over their cotton cloth or similar material. 

In preparing a window for the Ulumination of a photographer's 
dark room, Ooemetter mixes an acid solution of sulphate of qui- 
nine with some gum or dextriue, and paints the mixture over a 
tiiin sheet of white paper. With tins he covers the window 
panes, and he statos uiat, on the bri^test day, a window so pre- 
pared will allow no actinic light to pass. 

Yamith for Photographa. — M. Bussi first brushes the prints 
over with a solution of gum arable, and, when this is dry, applies 
a coating of collodion. The following are the proportions re- 
commended: — 

1. Clear transparent gam arable, 25 grammes ; distflled water, 
100 onb. cents. ; dissolve and strain. 

2. Gun-cotton, 3 grammes; alcohol, 60 grammes; ether, 50 
grammes. 

By this double varnish the inventor insures the preservation of 
proofs. — Chemical Netes. 

Magic Photographa. — The familiar experiments of the labora- 
tory nave in tiie present day a great tendencv to be'come the 
magic of the di'awin^-room. Magic photographs are among the 
most recent of the scientific toys which take the public attention. 
These are of various kinds. The first and mijst common mode 
of producing them consists In placing an apparently couunon 
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jdece of blotdn^-paper npon aa mpparently plain piece ot while 
albnmeoized paper, moieMiiing tbe two, and prodacsing at oooe » 

Sbotographic picture. Tbe exf^anatjon of uiia iaaimple, aad is 
oubtbes familiar to old pbotographie experimeataliaU ; we Pf*^ 
ticed the ttame feat a doeen yt»n ago. It oonsiate in bleacEuug, 
until it is white and invisible, bj means of bichloride of mereniy, 
ft ailrer print; thim, taking a piece of blotting-ptmer which hu 
Iwen prerional; inunened in a solntion of hyposulpUta of soda, 
and placing it in contact with tbe immersed print; this, when 



moistened, at once darkens the bleached image, aiul a picture, 
consisting chiefly of salphide of mercury, is prodaced. We hare 
received some examples from Hr. Swan, and delula will be 
found in Dr. Yoget's Germui letter in this number. We have 
just received from Mr. Uoghea's eetablishment a etlll pretder 
application of parlor magic, in which, bj placing an apparently 
blank piece of paper in a solution — the materia] for which is 
iocloaua in the packet — a beautiful blue print is produced, lliis 
is doabtless the result of one of the applications of the Cjanotype 
process of Sir J. Uerschell, which may be made to produce many 
besatifiil transformations. — Photogr^hie New*. 

The Magic Photograph is selling in Paris and London, in two 
envelopes, one containing pieces of white albomenised p^>^; 
the other, slips of white blotting-paper of a oorrespMtdiiig sise. 
One of the former is moistened with water, and a piece of paper 
from the other envelope, likewise wetted, is laid thereon, when a 
beautiful photograph is immediately developed on its albumenized 
surface. Photographs have, of course, been printed in the usual 
manner on the albumenized slips, and then decolorized with 
bromic or iodic acid, or some such agent: the other pieces of 
paper have been soaked in hyposulphite of soda, and tne appli- 
cation of Uiis reducing agent to ttie hidden photograph instantly 
brings it again to view. 



E ^OTOOKAFHT. 

A French artist, H. Bazin, has been eiqterimeatine lately, with 
the deffl^ of obtt^niug photognqths of aonken vesstds, ao that, in 
attempting to raise the same, pomliTe knowledge eaa be bad of 
tiieir relative poulions. To aocomplish this, M. Bazin descends 
to die necessary depth, in a strong sheet^ron box, whi<^ he calls 
his "photognmliic chamber," Thick ^aas windows afibrd eveiy 
fadli^ for making the necessary [Hrebmioary observations, and 
(he picture is taken by tbe aid of a strong electrical light. 

An unpleasant feature of the apparatus Is, that tbe operator is 
absolute^ hermetically sealed, for no means are provided fur sup- 
plying air, the chamber being constructed of a proper size to con- 
tain the quantity required during the ten or twelve miontos 
occupied in obtaining a negative. 
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BUBTERBANEAIT PHOTOGKAFHT. 

A flnn in Ciacinnafl have obtidned the exclusive ri^t of taking 
tIcwb in tiie Munmotb Cave of Kentaoky for fire jears. The 
process sncoesshillj used Id takiag pictures of the interior of the 
Great Pynunid is adopted, using tlie mogoeeium ligbL The 
dampness of the cave, the amoke arising In die coDsumptioq of 
Wee quantities of maenesium, the dive^enoy of the artifieial 
light, and tiie magnitude and proximity of the objectB to be pho- 
tographed,- pi'csent a number of sorioas difitenlties. Powerful 
reactors are used to throw a fiood of light upon the object, and 
the plate is allowed about twice the exposure required by the 
light of the sun. 

PHOTOGEAFHINQ UPON SILK. 

A process has been devised at Lyons, France, for photograph- 



graphs taken upon the fabric. In the silk ^ops, vaiiona articles 
are exhibited, photographed with names, portraits, and fanciAil 
devices. The pictures are not injured by waahiug, and the pro- 
cess is sud to be easily and rapidly effected. 

PHOTO-MICOOEAPHT. 

Dr. J. J. Woodward, U. S. A., in a paper communicated to 
"Silliman's Journal," for September, 1866, on the subject of pho- 
tography of microscope objects, gives the following as the prin- 
oi^s involved : 1. To use objectives so corrected as to bring 
tiie actinic ray to a focus. 2. To illuminate by direct sunlight 
passed through a solution of ammonio-sulphate of capper, wnlcdi 
excludes practically all but the actinic extremity of the apcctrnm. 
S. Where it^ia desired to increase the power of any objective, to 
use a properly constructed achromatic concave, mstead of an 
eye-piece, i. To focus on plate ^lass witJi a focussing glass 
instead of ground glass. 6. With high powers, to use a helioetat 
to preserve steady illumination. 6. Where an object exhibits 
interference phenomena when illuminated with parallel rays, as 
is the case with cedjiin diatoms, and many of the soft tissues, to 
produce a proper diffusion of the rays by interposition of one or 
more plates of ground glass in the iUuminadng pencil. Strict 
adherence to these principles is indispensable to success. The 
most powerful objective with which photographs have been taken 
for the Army Medical Museum, was 1-60, made by Messrs. Powdl 
and Lealand of London. The subject selected for the expitri- 
ment was Pleurosigma anffidaivm; with 1-50, and 31 feet distance, 
and without an eye-piece, a picture of a poition of a frustula was 
obtained, magnifled 2.844 diameters ; this negative readily bore 
enlargement to 19.050 diametei-s; the field m the picture is 6 
inches in diameter, and is remarkably shaip in the centre, but 
shows considei^le curvature, and on the edges is quite out of 
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foonB. These photographs confirm the opinion of Mr. 'Wenhun 
and Prof. Bood, aa to the circnlar nature of the nutrldngs on P. 
wgidatum. It ia remarkable that the markings appear h^agonal 
in both the small pictures, if viewed with vte eje at the vienal 
dlsluice; while on close inspection, orwitdi a lens, thejareseento 
be drcolar in the piotuice; wilh 19.050 diameters, the drcnlar 
shape of the ma^ugB is very plain, but, if viewed firom a con- 
nderable distance or with a ooncaTe lens, they iq>p«ar hexagouL 

SSW niLTTHnrATOBS FOB OPAQim OBJECTS. 

H. L. Bmith, of Eenyon College, contributes a paper on tiiis 
subject to "Siltimans' Joamal," for September, I660, &om which 
the following ai-s extracts : — 

"In attempting to study the structure of thedIat(»naceons frna- 
tnle, Ifound tCimpoBsiblo to viewitwith high powers as an opaqtte 
object by any means liitherto devlBed. £1 a valuable paper on 
the scales of the podura (' Mic. Jour.,' N. S., vol, 2, p. 86), Mr. 
Richard Beck has stated tl^t tiiere is no difficulty in viewing them 
as an opaque object, with the one^ghth-inch olyective and con- 
densers rigUly placed. Any illumination of diatoms IJius ob- 
tained is umost useless, from the great obliquity of the li^it, 
and,with powers higher thsa the one-eigbth-inch, iB quite impoe- 
aible. Mr. Boss's mgemons arrangement, suggested by Mr. 
Brooke, of a plain renector, flush with the front surface of the 
objectiTe and receiving tight fi-om a truncated ellijpseidal reflector 
below, is BO exceedingly difficult to use, and only with a speciid 
mounting of the object, that it has never been generally adp^ted. 
idi. Wenham's method is entirely inapplicable to diatoms, mas- 
moch as it depends upon the total reflection of the light from Ibe 
nnder surface of the glass cover of a mounted object, and in sndi 
case the diatoms, from their transparancy, and the neaa coinoi< 
denee of refraotiTe index of silex with that of the mounting fluid, 
throw back bat a feeble light, and are nearly invisible. The nse of 
the welt-known collimating eye-piece suggested to me tbe idea of 



making the objective its own condenser; and uponoonununicatinK 
this idea t» Mr. Wales, already well known for the excellence o? 
his objectives, be at once sent me a trial instrument. This first 
illuminator proved so far successful that I was inducod to perse- 
vefe; and, with his assistance, an 'illuminator' has been conr 
structed which gives entire satisfaction, and answers admirably 
with all objectives from four-tenths to one-fiftieth. 

" It must be borne in mind that there are certain difficuldea to be 
overcome in this mode of illamination, the chief of which is the - 
reflection of the light from tbe posterior surface of the back com- 
bination of the objective. All the difficulties are now surmounted, 
and there is no trouble in viewing diatoms, or other objects, 
mounted dry, and uncovered, with Uie highest powers of the mi- 
eroecope, and with abundimt illlumination ; and thia without any 
trouble in mounting the object on little disks or pins, but using 
the ordinary three-uich by one-inch slide. 
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" As I do not intend here describing tbe Instniment In detail, I 
will only My that it conBiata essentJallj of a rectangular brass box, 
having the 'socie^ screw' at the top, to attach it to any micro- 
Bcoi>e tube, and at the bottom, to receive any objective ; and so 
constructed that it can be placed in any position with regard to the 
light. A brass draw, moved by screw and milled head, slides into 
the box, and corrieB a reflector of silver, also movable on its own 
axis by means of small miBed heads: the forward edge of the 
reflector is curved, and it is concave, havln« a focus of about six 
inches. By means of the screw, the cnrvea edge of this reflector 
can, when adjusted at an angle near fortv-five aCsreea, be pushed 
more or less over the opening at the back of the objective. Oppo- 
site to the reflector, and attached tn one side of the box, is a re- 
volving circle of diaphragms, of great use In regulating the light, 
BO as to exclude all fog_ or glare ; the apertures vary from three- 
twentietbs to one-twentieth of an inch. 

"As the 'illuminator' is already in the hands of many, I append 
a few simple directions as to its use. The objective must be 
adjusted for an uncovered object, though I find few are rightly 
marked. An ordinary paper-covered shde, with bits of golaleaf 
OD it, answers admirably as an object to adjust the li^t. The 
illnminator being screwed on to the tube, and the circle of dia- 
phragms placed facing the light (I find the ordinary ooal-oil lamp 
with flat flame to answer admirably, the flat side bein" toward the 
reflector), turn the reflector at an angle of about fortv-five degrees, 
and allow the light to eDt«r the lar°^est apertui'e of tne diaphragm. 
By means of the screw, push the reflector forward nearly aa far as 
it will go. Turn the reflector on the axis of the tube and on its own 
axis, undl the light, which may be placed ten or twelve inches to 
the left of the microscope, and directly opposite the circle of dia- 
phragms. Is reflected down on the paper-covered slide, the tube 
of the microscope being racked up to about the position it will 
occupy when the objective is screwed on and in focus. The light 
thus reflected down should appear jnst at the curved edge of the 
reflector, in the axis of the tube, when looking through the tube, 
the eye-piece being removed. Now screw on the objective, and, 
before replacing the eye-piece, bring it into focus. The field will 
appear brilliantly illuminated, as in using a lens with a Lieberkuhn ; 
if not, a alight movement of the reflector, or diaphragm, or tight, 
will quickly accompUsh this. Put in the eye-piece and adjust for 
focus ; if the field is not dearly illuminated, say with one-fifth-bicb 
objective, a little fingering of the refiector, or diaphragm; will 
suffice to efi'ect this. The screw which moves the draw and 
' reflector may now be withdrawn, uncovering all but about a <}uai> 
ter or one-half of one side of the posterior lens of the objective : 
and, if care has been taken to properly adjust the diaphrao^n aud 
reflector, a moat brilliantly illuminated field, ftee from all fog imd 
glare, will reveal objects with a beauty and clearness inconceiv- 
able by those who have never nsed high powers of the microscope 
upon opaque objects. The most common objects appearwithnew 
and faiUierto unexpected beauty, brilliant not only with their own 
proper colors, but reflecting iridescent lints from their membranes. 

UigitirB^yGoO^IC 
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^e diatoms are espedallf beautiful ; and no on« can view, iriUt- 
oot a sense of profound reverence and unspeakable emotion, the 
elee;3Jit atfucture of Arachnoidiscus and Ueliopelta ; of Surirella 
and Pinnul aria. 

"Onthusaccomplishing theiHununiitionof opaque objects under 
tlio highest powers of the microscope, a poweniil ^d to inyestjg»- 
tion is furnished, which, I doubt oot, will bo rightly appreciated. 

' ' An inexperienced microscopist may find some difficulty at firat, 
but a few trials will ensnre success; and, when properly used, tbera 
is no want of light with the oue-twelftb or even one-fiixteeuUt 
with the B or C eye-piece." 

Mr. Charles Stodder exhibited before the Massachnsetts InsU- 
tnte of Technolo^, in December, 1866, a new illuminator of 
opaijue microscopic objects under hi^h powers, the objeotiTe be- 
ingits own condenser, — the invention of Mr. Tolles. 

The principal difficult met 'witli in passing a beam of ll^lit 
^wn through the objective of a microscope, and thus condensmg 
a strong li^t upon an opaque object is. In the case of high pow- 
ers especially, the reflection back of a considerable portion by the 
lenses of the objective. This causes fog and obscuration of the 
image, though the object be well illuminated. This reflection 
takes place principally at the interior front surface of the front 
system. 

To obviate this difficulty, a small rectangular piiam, immedi- 
ately above the fhint system, is so far introduced into the side of 
the objective mounting as to slightly encroach upon the eitrema 
margin of the upper surface of the combination. When parallel 
rajs are reflected by this prism down through the marginal partB 
of the front covered by it, they will have their focus mucli beyond 
the place of the object. As a medium case, their distance of con- 
yergence would bo tea times the focal distance of the objective; 
consequently, a much greater portjon of the whole light mcideut 
upon the front system would be transmitted, and whatever amount 
experienced reflection would be dissipat«d by travelliug back 
through the objecdve in a path widely different firom that of the 
visual pencil, 

Mr. Stodder also exhibited a small telescope, of aeven-tenths 
of an inch aperture, and magnifying thirteen oiameters, equal to 
wiy instrument of two-inch aperture and three or four feet long, 
with which he bad been able to compare it. With this instrument, 
wliich can be carried in the waistcoat pocket, he had been able to 
dI«tiDguish the satellites of Jupitor, and similar astronomic ob- 
jects. This was also made by Mr. Tolles ; and, if his present 
Cns succeed, the cost of telescopes of hirge size will Ite dimin- 
ed one-half by the great reduction in the size of the lenses. 

VOVOAJIvm SHSATHED OBJECTIVBS FOR THE TBLB800^ 

The concentration of the luminous rays of light at the focus of 
the telescope, when the sun Is the object to be observed, renders 
observations very difficult and sometimes even dangerous. M. 
LeoQ Foucault lias conceived the idea of utilizing the properly 
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wliicli oertAla metiils posseu of arreAing Ae c^orffio ncfB, irfalle 
they allow the lumfnoua rays to pa» throogh. Silver, when ds- 
podted by a particular cbeiuical process in veiy thin layers, pos- 
sesses this property in a high degree. M. Foucault has sheath^ 
the objecdve of a telescope wiOi a layer of this metal, and there ia 
produced at the focus of the instrument an image perfectly clear 
and agreeable to the eye. It exactly resembles one whidi a 
violet-colored glass woald produce. 

This discove^ of M. Foucault has been prononnoed by H. Le 
Verriet to b« of the highest poarible imporUuioe. M. Fonomlt^ 
experiment was made upon a telescope with a very small objeo- 
tive. Since then, further experiments fiave been made on one of 
nine inches, which were quite eatisfaetory. The solar rays re- 
fracted bv the objective rtieathed with the metal have a very pecn~ 
liar bluisn tint, which made M. Wi^tff imagine that a conaiderablB 
proportion of the calorific rays might possibly have been elimi- 
nated. The rays were examined wilh a spectroscope, and were 
found to be deprived of their extra redness, and inclined to be of 
a very deep bine color. Clearly, t^e calorific rays had bem 
stopped in their passa^. Theory ttans afforded the most btilli^tt 
eonormation of expenence. 

A large objective at the Observatory of Patbt, wUch was in 
process of construction, afforded an excellent opportunity for ex- 
periment. The exterior surface of the glass was dnly silvered, 
and, on taming towards the san, tiie ima^e was presented devoid 
almost entirely of its heat The layer of silver in no way interfered 
with tbe optical properties of the glass. All the numeroua details 
which the most experienced observers have detected in sun-spots 
vere at once visible. "The enth« surface of the sun appeared 
covered with an irregular stJpplino;. tbe constituents of which 
were of different sises, and grouped in constellations of varioiu 
forms," "In proportion," says M. Le Verrier, " as we see the 
image better, all idea of a regular stnictore vanishes; nor la 
there any IndicatJon of such a one as would result from the ag- 
glomeration of identical elements placed in juxtaposition or dove- 
tailed with each other. At some moments, the clearness Is meh 
as to promise the analysis of Uie shaded portions, and make na 
2 to have recourse to more and more powerM instruments." 
Flammarion, however, admits that the medium <loes tlircnr 
some kind of veil over tbe object investigated. — Btad». 

TEKFEEATUaB AT GKBAT ELBVATIONB. 

Mr. Glaisher has ^ven, in a leetnre at tbe Royal Institntitm, a 
ravmi of hia acientitie experiments in balloons. Tables, record- 
ing the dcL-line of temperature with elevation, show that when the 
sky was clear, a more rapid decline took place than when the sky 
was cloudy. Under a clear sky, a fall of 1" takes place within UN 
feet of the earth ; but at heights exceeding 25,000 feet, it is neces- 
sary to pass through 1,000 feet of vertical height to obtain a fall 
otl° in temperature. At extreme elevations, in both staMsof the 
s^, the air became very dry, bat, as far as b!s experimaoU we^ 
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-wu nerer qnHe tn^tnat mber. From asocnts mule beCon aal 
after Bonset, Mr. Giaisher oonclndes that the laws which hold 
good bf dfiy do not bold good by nigibt; indeed, it seemed prob- 
able that at night, for soidb Jiule diatance, the temperature may 
tet^rease with elevation instead of decreasing. From experiments 
made on eolar radiation with a blackened bulb ttiei'mometer, and 
with Herschers actinometer, it was inferred that the heat-rtiy* 
from the snn pass throogb space withoot lose, aad become effect- 
ive in irfopoTtem to the density or the amount of water present in 
the atmosphere throogh wfaidi they pua. If Uiia be so, the pro- 
portion of heat recced at Meronry, Tenns, Jupiter, and Saturn, 
■lay be the eame se that reoelred at the earth, U the oonatitiients 
of thur abnoei^ereB be the same as that of the earth, and srealw 
if the amount of aqueous vapor be greater; so that the effective 
■oIbf beat at Jnpiter and Saturn may oe greater than at either the 
Inferior planets, Uercury or Tenus, notwithstanding their far 
greater aistaneea from the son. This conclosion is most impor- 
tauit, M corrobwating Professor l^ndall's experiments on aqneoua 
'rmpor. Experiments on the wind showed that the velocity of the 
sir at the eutii's surface was very much less than at a high eleT»- 
taoD, A comparison of the temperature of the dew point, as 
diowB by different instruments, gave results proving that the tem- 
perature of the dew point, as found by the use of the dir and wet 
bulb thermometeTs, and Daniell's hygrometer, is worthy of fuU 
nmSdence aa far as the experiments wenL — Beader. 

THE EFFECT OF DUfitiHUlE OS FIRE. 

JU the meetase: of the Sdendflc Association at Buffalo, Prof. 
Horaford, of Cambridge, read a very interesting pi^»er on the above 



Ue commenoed b^ aUnding to the popular notion that m 
deadens fires ; mentioning that the flres in grates, in rooms having 
southern exposures, bum briskly in the early part of the day, 
slacken before noon, and revive again before sunset. Stoves and 
ranges, that bake wotl In the automn, winter, and spring, fulfil 
their office but indifferently in the height of summer. Some fur- 
Dsoes, in which iron is generally smelted without difficulty, can- 
L&ot, in vety hot terms, be brought to a working heat. While the 
popular mind ascribes these effects to some agency of the sun, 
BcientiiSo men aie disposed to regard the effects as rather apparent 
than real. 

The first recorded research bearing upon tbe subject was made 
as long ago as 1825, by Dr. Thomas MoEeever, who found, as he 
DORceivea, the popular impression sustained. In bis experiments, 
a given weight of wax taper was consumed quicker in the dark 
than when exposed to the sun. A given length of candle required 
4ese time for combustion in the dark than in sunshine. A given 
weight bumed quicker in a painted lantern than in an unooated 
lantern, b<rth alike exposed to the sun. 

Thew experiments did not find acceptance with Gmelin, and 
Ad net appear in the or^;inal ■ ■ Handbook of Chemistry,'' doubt- 
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lew from a oonvlotioD that some «iTor Eoustltave oconired aUbn 
in tbe metfaod or record of observation. NevertheleBS, Dr. Mor 
Eeever'fl experimente appear aa additiuDS in the Cavecdish So<»- 
ety's tianalation of the Handbook. The Bummory of bis reaulta 
' may be stated thus: It required eleven miautes to bum in tha 
sunshine the same weight of candle tliat burned In the darkiatea 
minutes. 

Similar ezperimenta were made at a later period by Dr. Honill 
Wyman of Cambridge, and reported to tbe Amerieau Aoadem; 
of Arts and Sciences, Ths result at which he arrived was exaoily 
Uie rererge of that reaped bv Dr. MoEeever. He burned two 
^erm candles, each alternately for half an hour in the sunshiny 
and darkness, and found the cwidle, during its exposure to wm- 
Bhlne, burned more rapidly than when in the dark. 

In 1856, the subject was taken up by Prof. Joseph Lo Conte of 
Columbia, S. C. Ue concentrated, with the old of a reflector an<) 
bnminz glass, the sun's rays upon the flame onl^ of a wax 
(spem^ candle in a large, dark room. At the same time another 
candle was burning In the same room, under identical circnot- 
■tanoes, except that tiie flame was not exposed to the sun's raya, 
The result showed that the effect of the son's rays, thongh greMly 
«xagge»l«d by concentratioi), when ooDfiued to the flame, did 
not i^redably increase the consumption of tallow. 

Here, then, we ttave, apparently, all possible results of experir 
meat, to wit: Sunshine diminiahiDg the rate of combustion, as 
observed by Dr. McEeever ; oagmeuting the rate, aa observed by 
Dr. Wymon, and producing upon it no effect whatever, as shown 
by Prof. Le Conte. 

Dr. BtcKeever ascribed the retardatdou to some peouliar effect, 
as of interference, of the sular rays upon flame. 

Dr. Wyman inferred that the sunabine, by warming the tallow 
of the candle exposed to it, facilitated its melting, and by so nuich. 
Bpared, for destructive distillation and comhastlon, the Iteat of tha 
flame, which would have otherwise, in larger measure, gone lo 
liquefy the tallow. 

Le Conte conclusively showed that, when the column of wax or 
. tallow is sheltered, and the simshine directed solely on the flame,- 
the effect on the oonsumpldon of the tallow is too small to ha 
recognised. 

The ottservationB of tlie latter experimenters ag;ree in throwing 
donbt^pon the ii^rpretatioD Dr. Mc£eever gives of his owa 
experiments. 

Prof. Horsford ascribes tho source of error In Dr. MoKeevra's 
inveatinilion to the incidental greater flaring of the candle in tbft 
dark. The experiments with the Iwitern he explained by the 
well-known oaeiA of dafk paint in absorlting radiant heat, and 
ooRvertinff it into heat of conduction, by wMch the air in the. 
painted-glass lantern was more heated than in the lantern not 



Prof. Horsford then gave an account of the diminished draft in 
the range flue of his dwelling-hoose during the recent hot term, 
wbii^ rendered it Impossible to tnUce meats or bread in tite ovm 



UigitirB^yCoO^le 



irjLTUBAI, mUMCWBT. 159 

«f his mn^. This continned from elerrea o'doefc to Rbont tliree, 
within which faonta bretid coald not be bt^ed. With the decline 
of the BUD in the afternoon, as m the early morning, the oven pei^ 
formed its office better. The chimney was fiAy-four feet hig'h; 
the roof of the hoose was of dark atate, and it waa all^exposed to 
keat before eleven ; eome of it began to pass into bIuub about 

In Hie effect of this greater exposure to the snn during the 
honrs vrfaen the son Is brightest. Prof. Horaford found tbe ex- 
jdan^on of the observed phenomenon. The heat«d top and 
Bides of the honse wanned the air in contact, giving rise to an 
Bprnoving column fhim the top of the house and to an endless 
shroud of air sweeping^ up the sides of the house. This ascend- 
ing shrond draws the air ^om the cracks, doors, and windows of 
the house, lessening the pressure of the tur in the interior, and, 
of course, diminishing the draft. 

Ilie following are Us conclusioua : — 

I. That sunshine, falling on the flame only of a bnming body, 
does not affect its rate of combustion. 2. That, other things 
being equal, neither light nor darknefa exerts appreciable in- 
fluence on the rate of combustion. 3. That, other things being 
equal, of two samples of the same combustible, one bumine' in 
snnshine will consume more rapidly than one bnming in dark- 
ness. 4. That combnaHon dnring the winter is more Tigorons 
. tbaji in summer, because a given volume of air contains more 
oxygen, is denser and dryer. 5. That slight currents, by causing 
& flame to flare and come in contact with more air in a given 
time, cause mora rapid combustion ; and, by presenting greater 
»irface fh>m which radiant heat issues to warm the combustible 
about to bnmed, increaae the rate of combustion. 6. That the 
diminished draft of chimneys in very hot weather, when the 
general atmosphere is at rest, and the aunahtne intense, is due to 
upward cnrrents on the outside of the house, arising from the 
heated surfaces of the roof and walls, which currents draw out- 
ward through cracks, and open doors and windows, tlie air from 
the interior of the house, and so lessen the pressure within, and 
overcome the draft of the chimney. 7. That the popniar impres- 
sion that intense sunshine lessens the draft of chimneys is founded 
in fact. — Scientific Ameriean. 

TBA1TSF0BIUTI07T OF MOTIOK ISTO HKIT. 

Mr. Bennie has demonstrated in the most satisfactory manner 
diat this tntnsformation takes place, even in the ease of fluids. 
He boiled an e^ in six minutes by merely placing It in a vessel 
which contained about ten pounds of water, and which was made 
to revolve two bnndred and thirty-two times in a minute. Id 
fiiis case, motion was the only possible source of heat; and th« 
result was the more striking, as the friction of fluids is ao very 
much less than that of solids. — Ihldketvat Obterver, May, 1866. 
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sDfti'noR OF ^SE sinra heat. 
Frofessor Thomson assigns to the snn's heat, Bapposine it to be 
maiotained by the appulse of masBes of matter, a limit of 300,000 
years ; and to the period of cooling of the earth, from universal 
rUsion to its actual state, 98,000,000 years. These are the loweet 
estimates sanctioned by any mathemadcian. 

DIFF£B£STIAIi BHEOIIETBB. 

In a note, on the employment of a donble-wire riieometer In 
experiments on ndiant heat, sent to the Academy of Sciences by 
U. P. Deaidns, the author atates that he employs a kind of differ- 
ential ^paratns essentially composed of a single source of heat^ 
of two piles, of a donble-wire rheometer, and 6nalty of a rheo 
■tat. llie apparatus ts ao arran^d that the equilibrium, once 
obtained, remains uniform however the heat from the source 
varies; but if the smallest variation fakes place In one of the 
radiations, the needle quita the »ero point. M. Desfdns has ap- 
plied this apparatus to the examination of the absorption of heat 
tiy transparent gases, and finds that it ^ves very delicat« and 
certain indications. — Bdentifie Ameriam. 

cotmvuimQ POWss of uebcdbt. 
M. Gripon has presented a note to the Academy of Sciences on 
the conducting power of mercury for beat. Experiments made 
after Peclet'a method showed that. If the conducting power of 
silver equals 100, that of mercury equals 9.64. It stands, there- 
fore, the last of the metala, and a httle before marble and gaa 
coke. The author mentions that, in this caae, the conducting 
power for heat and for electricity are very different, the former 
being 3.C1, the latter 1.80. — Meehanies' Magtaine. 

± HEW FTBOKETEB. 

Messra. St. Cl^re Deville and Trooste have invented a pyrome- 
ter capable of measuring a temperstore reaching as high as 1530° 
C. At this heat, the iffventors state, copper and diver are va- 
porized, and feldspar perfectly fused. 

UFBOTEMBNT OF THE HTPSOHETEK. 

The boiling pointa of fluids depend on the pressure (^ the air; 
the greater uie altitude of any place above the ordinaiv level of 
the earth's surface, the lower the boiling point of a given fluid, 
because the less the barometric pressure m that place ; and hence 
the 'height of any place maj be found by means of the boiling 
point of water in that place. With this object, a peculiar kind of 
thermometer, termed a hypsometer, or, more correctly, a bypso- 
thermometer, has been constructed. Itismarked notwithdegrees 
of temperature, but with barometric pressure corresponding to these 
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-^ , .-, better still, according to the Ut«Gt improvemeDta of 

H. Abaddie, witJi the ^dtades correspondiiiQ; to the temperatnTea, 
snpposiDg them to be the boiliDg points of water. The hjpso- 
meter is, for several reaaona, more suitable for tbe purposes of 
travellers than the barometer : it is more easily carried, and less 
easily injured, and it requires, not an obserration, bnt an experi- 
ment which is made widi greater facility, and is less subject to 
error. — InteUeeiual Odaeriw, October, 1866. 

THEKMO-KLSCTBIC SSJSXEmS or OBBAT XOITTB POWXB. 

Stefan has examined a variety of mineral sabatances, with rela- 
tion to their thermo-electric power at high temperatures. The 
mineral to be examined was placed apoa one end of a strip of 
eopper, while the end of a copper wire rested apon the mineral, 
the whole being pressed together to insure contact. The wire and 
eopper atrip were connectea with a galvanometer of ^reat resist- 
ance, and the copper strip was then heated by a spint lamp. In 
exainioing the mutual relations of the minerals, a copper stnp was 
placed between them, wires attached to the free ends of the frag- 
ments of mineral, and the whole pressed together by a wooden 
press. The free end of the copper strip was then heated, and the 
beat conducted to the minerals. In the following enumeration of 
the elements employed, the positive element is always placed first; 
and the number appended signifies how manj of the elements give 
«& electro-motive force equu to Darnell's cell : — 

1. Polialfld oopper pyriUa — ooppw; 38. 
3. Compact <x)ppQr pyrites — ooppei; 9. 

5. PjiolaBlte — copper; 13. 

* i. OomEnct oopper pjritn — foliated mppn pytitM; U> 

fi. (kipper — oiTetelliied oobolt pjrilea; 36. 

6. G™oul« oobelt pyrilies — mpper; 78. 

7. Copper —^ iron pyrit«fl : 15.7. 

B. Compact copper pyrlt« — iron pjrEtesj fl. 
9. Foliated capper pfiitea — iron pTritei; 9.8. 

10. Copper — arobesoiCe; 11. 

)1. Fine bleiitohweif — copper; 9.8. 
13. Omrse taleiHhweif — copper ; 9. 
U. GalBDB ia large orjitalB — oopper; 9.S. 

11. Bleinhweif— ecQbocite; 6.6. 

The great influence of structare n}K>n the tfaenno-electric rela- 
tions is seen in Nos. 1, 2, and 4, and still more in 5 and 6. A mass 
of cubical crystals of galena was at some points negative, at oth- 
ers positive, to copper. The densest. No. 14, has the greatest 
' electro-motive force yet observed in thermo-electric senes ; but 
the substances employed are all bad conductors. The authorcon- 
eidcrs, and we think justly, the above results as of great import- 
ance for the pbysic^of the earth, and proposes to continue the sub- 
ject. In a note to Stefan's paper, Poggendorff calls attention to 
an observation of Marbach, made in 18^7, according to which, 
CiTstals of iron pyrites (Fe. Sj) and of cobaltine (Co. 8j — Co. A%), 
wnic^ cannot be disdngnished, either in cryscaUllte form <tt in 
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compoiidon, tire divider), so far u their thermo-electrlo nUtioiu 
are concerned, into two eroupa. Calling the two forms of tbe 
miDerals a and b, Marbacn Eires the followiae series, reckoniug 
ftom negative to positive : froD pyrites, a ; cobal^ne, a; bismuth, 
German silver, platinum, lead, copper, brass, silver, cadmium, 
iron, ondmoDT cobaltine, 6; iron pyrites, b. — Fogg. Arm., AprS, 
1665, at gucted tn AMerieat Journal qf Scienet, Bepteaber, 166^. 

A NBTT AMD fOWSBFVL THEBltO-BI.BCTKIG BATTXBT. 

In a communication to the Tienna Academy, dated March 16, 
I86fi, 8. Marcus described a new thermo-electric batterv, which 
pOBsessea extraordinary interest, both in a tbeoretdcal ana pracd- 
eal point of view. The properties of the new battery are u 
follows : — 

1. The electro-motive forceof one of the new elements is equal to 
1-S5th of that of a Bnasen's element of zinc and carbon, and by 
its internal resistance is equal to 0.4 of a meter of normal wire. 
2. Sii such eJementsare sufficient to decompose acidulated water, 
8. A batt«ry of 125 elements evolved in 1 miuute 25 cubic cen- 
timetres of mixed oxygen and hydrogen, although decomposidon 
took place under disadvantageoos circumstances, as the mteroal 
resistance of the battery was much greater than that of the 
voltameter in the circuit. 4. A platinum wire of i millimeter in 
thickness, introduced into the circuit, melted. 6, Thirty elements 
develop in an electro-maffnct a lifting power of 150 pounds. 6. 
The current is generated by warmmg only one of the contact 
sides of the elements, and cooling the other, by means of water 
of the ordinary tempera' — 



As positive metal in these batteries, Marcus employs an allov 
of 10 pans of copper, 6 of sine, and 6 of nickel. The Iddl- 

don of 1 part of cooalt increases the electro-motive force. 



die negative metal he uses an alloy of 13 parts of antimony, fi 
of zinc, and 1 of bismuth. The electro-motive force of the alloy is 
increased by repeated f^ion. Id place of these alloys, a partic- 
uhir kind of German silver, known as a^acoa, may be nsed witii 
the same negative metal ; or, aa the positive metal, an alloy of 65 
parts of copper and 81 of zinc, ana, as the negatire metal, an 
^loy of IS parts of antimony and 6 parts of zinc. The bars are 
not soldered but screwed together. The mechanical arrangement 
is such that only the positive metal is directly heated, the negative 
metal being warmed by conduction ; the ftirmer melts at about 
1200" C, the latter at about 600° C. 

An interesting fact in relation to the transformation of heat into 
electricity in the thermo-electric battery, is, that the water which 
serves to cool one of the contact sides of each element, becomes 
very slowly warmer so long as the circuit remains closed, but is 
heated _pretty rapidly when the circuit is open. The alloys em- 
ployed m this battery fullti several conditions'essential to the pro- 



duction of powerful electrical currents by heat. These conditions 
are, that the metals employed should be as far as possible from 
each other in the tbenno-eleotdc series ; thitt they ahonld permit 
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great differences of temperature, bo as to avoid the necessity of 
tisingice; that they should not beexpenBJve; and that the insi>- 
Utiug material should resist a hieh temperature, and possess snf- 
ficieot solidity and elasticity. The thermo-electric battery la 
qnestioa was constructed Id refereuce to the use of a g»B flame. 
'lbs single element consists of. bars of unequal dimensions, tbo 
positive bar being 7" long, 7'" broad, and i"' thick ; the BegatiTe, 
6" long, 7'" broad, and 6"' thick. MarcnH puts together 38 
elements in mch a manner that aH the posidve bars are on od« 
side, and all the negative bars on the other, and have thus the 
fcrm of a grating. The battery consists of two such gratmgs, 
which »re screwed together in the form of a roof, and strengm- 
ened together by an iron bar, mica being used as an insulator. 
The UD&r sides of the elements are cooled b^ a vessel of water. 
The whole battery has a length of two feet, with a tnreadlJi of six 
inches, and a height of six inches. Marcus Iiaa construcCed a fur> 
nace, which is catcnl^^d for a baltery of 768 elements, which 
Would correspond to a Bunsen's battery of 30 pairs, and consume 
240 lbs. of coal per day. The Vienna Academy, recognizing the 
importance of the discov^y, has voted to the inventor the sum ot 
2,oO0 guilders, the invention to be public property. Fogg. Aim., 
April, 1865; ftom " Amer. Joum. of Science" for Sept. 1666, 
toe Editor of which appends the following note : — 

" The importance [^Marcus's invention, in a technical point of 
view, can hardly be over-esdinal«d, since it promises to fui^ish 
^e cheapest method of obtaining an intense light for light^hoasea _ 
and public buildings ; and even holds out a prospect, perhaps not ' 
remote, of applications in domestic economy. 

" It must be remembered that the step taken by Marcus is, after 
aH, a first step in the right direction. Bunsen, E. Becqnerel, and 
Stefan, have shown that there are thermo-eleclrio oombinatioas 
of much higher electro-motiye force than those employed by 
Marcus, although the internal resistance is too great to permit of 
their use in constructing large batteries. Jf the progress of 
science should make us aoquamted with metallic alloys, which, 
when combined and anaoged as thermo-electrio elements, de- 
velop electro-motive force as high as one-tenUi of that ot a Bo^ 
sen coll, the thermo-electric batt«ry will again become a new 
instrument. In this connection, we suggest that the thermo- 
electric relations of the highly crystalline afloy of iron, manganese 
and carbon, known as ' spiegeleisen ' (that Irom the Franklinite 
of Sew Jersey for eiample), deserve a careful study. The pos- 
session of a galvanic battery in which coal is oonaumed in place 
of zinc and acids, can hardly fail to revive an interest in electro- 
manietic engines, like that of Page, even if only for cases in 
which comparativelv little power is required, since onr best steaoL. 
engines do not yield ten per cent, of the work which the oon- 
samption of the coal is capable of doing." 
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WILDE'S MAQNETO-ELECrEIC UACHINB. 

Tie principle is thia : An armature wouod round wtth insnlated 
wire is made to revolve rapidly in. front of the poles of s large 
permanent ma^et. The currents of electricity, thus induced in 
me insulated wire, are carried round a large eleotro-magnet, which 
Ib thereby excited to a veiy high degree. In front of Siia electro- 
magnet, a second covered armature is rotated ; and the electric 
current thus generated is carried round a third electro-magnet. 
It is from a rotating armature in front of this third magnet that 
the electric current,, ultimately used for heatinv or lifting effects, 
is produced. At each passage round the eiectro-magnets, and 
indu(^tion in the rotating armatures, the electric current becomes 
ma^ifled to an extraordinary degree, nnti] ultimately it is pow< 
erful enough to melt iron bars in a minute or two, and to pnMDce 
a light surpassing that of the sun itself. The machine is driven by 
means of a steam engine, and, as almost the only current expense 
is for motive power, it is not an improbable supposition that er« 
long electric lights of the most iutense descnption will be aa 
common in lar^e factories and public buildings, as gaa lights arv 
at the present time. 

The great advantages of this over the old system of magneto- 
electric machine appears to be l^at it is capable of amplification to 
any required power, by a mere enlargement of the size of the dif- 
ferent paits. His largest machine weiglis about three tons. If, 
jnstead of using the electric current ^nenited by it to prodnoe 
dynamic effects, we pass it round a sUll larger electi'o-magnet, 
we should at once produce a vastly greater development of force. 
The only limit which we see to this multiplication of power is the 
excessive heat which would be developed in the rotating arma- 
tures. One veiy interesting practical application of thia brilliant 
and economical light is to jinotoeraphy, for which it is more con- 
venient than the sun. By ita ata more than two hundred nega- 
tives can be exposed in a day, to secure j^elatine reliefe. This Is 
the first ]>ractica1 application of the electric liglit to the commer- 
cial working of photography, its constancy renaering it here mora 
valnable than an uncertain sunlight. — Quarterly Journal tif Sei- 
erux,lS66. 

ELECXBICnr AS X MOTIVU FOBC&. 

Mr. Moses 6. Farmer, who has paid great attention to tiie on- 
mn and measure of electro-motive force, and the resistance which 
the current encounters in its passa^ through metallic wires and 
plates, has pointed out the numerical rules for computing the 
mechanical power derivable from a given consumption of metal 
in the battery, as compared with uiat furnished by an equal 
wei^t of coal; &om which it appears that, until some much 
cheaper mode of generating electricity shall be discovered, thia 
force cannot compete, as a motor, on a large scale, with the force 
derived from ordinaiy combustion. 
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Blectrioity hu been veij ingenionsly and effectiTely applied to 
form a consection between the keys of an organ and the yalvea 
which permit air to pass to the pipes. Complicated mechanism is 
thns got rid of, an extremely simple arrangement, whatever the 
distance betireen the keys and the pipes, being; substituted. 
According to the "Seientifie Review," when any key is depressed by 
the finger, a small commutator under it completes communication 
wiUi a galvanio battery, by dipping its lower ends into niinuta 
cups of mercury. Electricity then passes along a wire to a smaJl 
electro-magnet, that immemately becomes excited, and, attract- 
ing a keeper, opens a valve, allowing air to pass into the organ- 
pipe, which sounds at once, and contmaes to do bo as long as the 
finger presses down the key. It is clear that, however powerful 
the oi^an, or distant the pipes, the fingers are not in the slightest 
degree distressed in pla^g. The battery used is simple, in* 



pensive, and permanent in its action. It consists of glass vessels, 
arranged on the upper suriace of the bellows, and each containing 
a solution of sulphate of mercury ; into the latter plunges' a plate 
of zinc, which is placed between two plates of gas retort graphits, 
-when liie bellows is raised by the action of blowing. Ho effect, 
therefore, is produced, except when required, which prevents 
-waste of battery power. The zinc requires to be replaced, and 
Uie meroar;^, thrown down by the zinc which is dissolved, to be 
re-fi»med uto snlpttate, about every six mouths. 

BDN-SFOTS V3. 1U.GXETIC VAEIATIOH. 

Father Secchi has just completed the redaction of the obseira- 
tk»iB made dating; the years 1859 to 1865, inclusive, of the amount 
of magnetic vamtitai, on the one hand, and of the number of 
groups of spots visible on the snn, on the other. The results are 
Tery interesting, as showing the intimato relation between the 
two jAenomena, — a minimum of spots invariably corresponding 
to a minimiiTn of maguedo variation. 

DETIATIOIT OF THE COUPA88. 

Mr. E. S. SJtehte read a paper before the Massachusette Institute 
of Technology, in February, 1865, on the deviation of the compass, 
caused by the iron used in the construction of vessels, and the best 
node to corretit it. The causes of Oie disturbance are : 1. The 
presence of soft iron, which attracts equally each pole of the 
needle, with a force nearly constant in all positions of the ship on 
Uie eaith's surface, and for all lime. 2. The magnetism induced 
by the earth in iron placed in or near a Tertical position, causing; 
in the Northern hemisphere the lower end to become a North 
pole, while in the opposite hemisphere it becomes a South pole. 
3. Magnetism induced in the iron by rolling, hammering, etc., 
dnrinff the building of the ship : this is more or less permanent 
according to tiie hardness and quality of the iron ; and, among 
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oUier chanffeB, Is liable In be InoreMad by the often-Tepeated 
ttrokei of (Ee wavea. ^ 

Tbe metfaod nsaslly adopted to comet these deriotioiui is, by 
•o placing bsi^iDagiieta ae to counteract the magnetism of the ship. 
Bat, aa every vessel has its own magnetic pecnliarities, — as in 
some vessels the error is comparatively small, or nearly constant 
for a consideroble time, while in others the amonnt of deviation 
changes greatly and suddenly, — tiie bar-magrtets, remaining 
eoastant in force, cannot l>e relied on to correct the deviation. 
The prevalent idea among shipmasters, that the deviation was 
necesaaFily of the same omonnt, and opposite in direction on op- 
posite conrees of the vessel, is erroneous, and the placing of the 
local m^nets for correction in conseqnence of no avail. 

It is of great importance that masterB of vessels shonld make a'' 
table of errors for at least sixteen points of the compass, with a 
proper allowance therefor, and irequently Ferity or correct tliis 
table of errors, and t«st the course daily by means of the azimuth 
compass. If this precaution were used by all masters of vessels, 
not only would Uie list of disasters be very greatly reduced, bnt 
the length and expense of voyages, and the premium of insnr- 
anoe, would be dimmished. 

AcnoH OF SDLPBua nr a hew fobx of voltaic batt^bt. 

M. Hattencd communicated to the French Academy of S**- 
ences a memoir on the above subject, the chief points m interest 
in which are as follows : — 

The author recently had his attention directed to the action of 
sulphur in a new form of battery invented by M. Blanc Filipo. 
This battery has for its positive electrode a plate of zincphmgedin 
a solution of common salt, and for tiie negative metal a plate of lead 
covered hy electrolysis with a very tliin layer of copper ; enongh 
flowers of sulphur were then mixed with (ae liquid m tbs ceil to 
form a thin paste. The needle of a gatvEwometer, wMch had 
been included In the clrcntt, immediately began to move upwards: 
after some hours it reached nearly the same deflection as would b« 
' shown by employing a Darnell's cell of equal size, and remained 
at the same degree for foar or five davs, the circuit being dosed 
during the whole of this time. At tae end of this period, the 
layer of copper was found to have changed Into sulphide of cop- 
per, and the liquid had become highly charged witn sulphide of 
sodium, mixed with traces of sulphide of copper. The only ifi»- 
adrantage at present connected with Ibis battery appeared to be, 
that, during its action, a small quantity of sulphuretted hydrogen 
was liberated ; notwithstanding this, it is likely to be a must valu- 
able instmment for telegraphic purposes. 

M. Matteucci found that plates of platinum, iron, copper, silver, 
or any other electro-negative metal, when covered with a layer of 
copper, which Is absolutely necessary, gave a constant current. 
similar to the coated plate of lead. When, instead of copper, the 
plutes were coated with silver or lead, the sa.me action took place, 
tiie metal being changed Inte ita sulphide. With oopper, hovr- 
«Ter, the adion was most prompt, intense, and petta&nent. 
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The MiUtor tben shows, by experiments, that to obtain the 
proper effect of sulphur in the battery, it ia neoesaaiy that the 
sulphur should be mixed wM a solution of cconmon salt, or with 
any other salt of soda, or probably with any alkaline baae ; it is 
aiao essential that the sulphur should come in contact with th« 
copper. Experiments showed that this action of sulidiiir was 
subject to the fimdamental law of the battery; for, takinr into 
accoant the traces of snlphuretted hydrogen which are oisenr 
gaged, and the Teiy small qnanti^ of sulphnr which is combined 
with the copper, the condu^on was arriTcd at liiat the zinc dis- 
solved, and the sulphnr combined with the sodium, as protosnl- 
phide, in the exact ratio of their equiyateuts. gamming np his 
result*, M. Hatteucci amTea at the following conclusions : — 

1. That finely-divided sulphur, placed in contact with the eleo- 
tro-negative metal of a battery composed of zino, copper, and 
solution of conunon aalt, notably augments the electro-motive 
force, the constancy and tiie duration of the battery. It is thus 
hoped, that, by the employment of sulphur, a voltaie combination 
mav be obt^ned haviDS many advantages over those batt«ries 
which are ordinarily nat^ in industry. - 

2. The sulphur, though insolnble, and nncombined, enters into 
combinatioa with the s^um set free by the electric current. 

The action exercised by the small quantity of sulphide of cop- 
per which is formed still remains to be explained. This action 
M>pears to be essential to the battery. Instead, howeTer, of offer- 
ing any theory on this subject, M. Matteac<d has ondertakea fur- 
ther experiments to elucidate this point. 

mBDcrioH con*. 

At a recent meeting of the Boyal Scottish Society of Arts, held 
in their Imll, George Street, Ei^bnrgh, Sheriff HaJlard presiding. 
Dr. Ferguson read a paper on a new method of constructing 
Induction coils, an at>stract of which will be interesting L 
,...».. ... ... j^jj^jjj 



readers. One peculiarity of the method consiste in coiling the 
secondary wire round the primary coil, in lengths proportionate 
to the power of the primary coil at the point where the wire is 
ooUed, there being least at the ends and most in the middle. By 
this construction, the length of the s^ark given by the induction 
coil is not purchased, oa it generally is, at the expense of its vol- 
ume. Another peculiarity is, that the wire ia wound in two parts, 
s^arated by a aiaphiagm, and the poles stand at the same dis- 
tance from Che primary coil. Both poles are thus alike a power. 
In the usual arrangement, one pole is weak and the other strtmg. 
A coil constructed on this method bv Mr. Hart, of CoUe^ Street, 
was exhibited, which gave readily denae sparks of ei^ht inches in 
lengtii. The insulation of the coil has been so apphed and pro- 
tected as to secure the permanent power of the coil. The length 
of the wire on the secondary bobbin is nearly seven miles. 
Another paper on a new current intemtpter for the indoction coil, 
also by Dr. Ferguson, was. read. In this contrivance, a sjural of 
copper wire, free to oscillate in the middle, is fixed at its end to 
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ft tod of bon aa a cose. A wire, aoldered to the coil, comes oat 
at right RDgles tnm It; and, being' bent down ftt the end, dips 
into a enp oontaining mercniy. The battery connectioii is so 
arranged, that when Uie dippiae wire is ia the cnp tiie galvanic 
drcnit ia cloMd. On the closing of tb« circuit, the dipper is 
drawn out of tke cap, and the oircait 1b thereby broken ; and tite 
eoU, nader the action of Its eleotrlcitj, returns to Ita former posi- 
tion. The dipper ia thus altemateiy lifted np. and plnnsfed into 
the cup, and a rapid aeries of iBtermptions ii made. This intep- 
mption admits of a edniple and perfect system of reflation, so 
tliat it can be made to move at »iy speed. It does away with 
the armature and spring of ordinary self-aoting brakes, is qoita 
eondoutms, and introdnces almost no resistance into tba primary 
drcnit. The intermption was naed with the coil, and several 
flxpeilmenta iUostratiTe of tbe merits of both were performed. 



XLSCTSIC SIGTrAI,a OIT KAILB0At)3. 
Before the Institution of Civil Engineers, an Interesting paper 
was read by W. U. Preete, Associate, "On the best means of 
commnnicadng between the passengers, guards, and drivers of 
trains in motion." Mr. Preece explained that the essential prin- 
dple of tlte system he had introduced in the trains of the Sanlh 
Western, the Wdland, and tiie Great Northern, was the extea- 
■lon (j a ringle liolated wire tbroQghotit the whole train, which 
waa maintained in a state of electrical equilibrium by having the 
similar poles of every battery in each van and engine attached to 
h, while Uieir oi^radte polea were connected with the earth, so 
that wlien this equilibrium was disturbed by placing the wire to 
earth through the framework, wheels, and rails in any carriage 

<w -••>• **"• «ii«~»"» «W»m aanK K^^^,y OCted UPOD tllB OcQ IH itS 

he engine. Its peculiarity con- 
's in each compartment of every 
earrtage were protected from the mlsehievous and idle by being 
ooTcred with glass, which had been found experimentally to be 
the best matenal for the purpose, as any opaque substance ezdted 
inqnisitivenen and interference. 

WJTDAL ACTION OF SLEUEinS 07 EL&CTKIC CUSBGNT9, 

The law of Ampira — that commonly reeoenized as expressing 
die action of two independent elements (or infinitesimal portions 
of eluctrio ourTeote) — was baaed on a certain assumption, and on 
four cases of equilibriom experimentally determined. The as- 
■omption ttf Ampere was, that the direction of the action was 
eonstant, independent of the relative direction of the elements, 
and that the quantl^ or intensity of the action varied with the 
direction of the elements. The new assumption is the reverse of 
this, to wit, that the intensity of the resnltant Is independent of 
the direction of the elements ; bnt that the direction of the result- 
ant varies with tiiat of the elements. The latter view more oluslej 
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corresponds to the doctrine, now ^nerallv admitted M estab- 
lished, of the correlation of the pbjsiool forces. It Is also, in 
fonn, more closoty analogooa to the law expressive of 1^ mutual 
aoUoD of material ma^ea under tbe infldenoe of gravitj. 

In the case of gravity, the action was proportioned direotir to 
the product of the ina.aaes, and inversely to the square of taeir 
diatance. In the case of electrical ourrents, the direottoa of (he 
dements is to be taken hito consideration ; and the reaultiaa force 
may be axpreased as the product of the quotients of each element 
(oottsiderea both as to stren|rth of onrrent and length and direo- 
tion of the element), divided by their distance (auo considered 
both as to length and direction). The conaider^on of direction 
involves the ap^Uoation oi tho newly-developed {principles of the 
mathematical science of quartemions. 

The law above mentioned being asanmed, all of the other ordi- 
nary special laws of electrical acOon flow readily and necessarily 
there&oifl; as, for example, tite mutual action of closed circuits, 
and the aotion of magnete con^dered as solenoids. — £. B. 
Elliot, in Proe. Am. Au'n.for^dv. of Bcietice, 1S66. 

nrantcxEnT fob bhowiitg mindte cbaitgeA o? kaohetio 



I^. Jonle described, befoi-e the Literary and Fbilosophical Sooi- 
«ty, an iastrument he had constructed for rapidly showing minnte 
iMnaeee of magnetic declination. A column of small magnetic 
Beedlea is suspended by a filament of Nik. Attached to the lower 
end <^ the column is a glass lever with a hook at its end. A 
aecond fine bent glass lever is suspended by another filament of 
dlk ; its shorter arm being connected with the first lever by means 
of tiie small hook. The whole is enclosed in a stout copper box. 
Light is admitted into the box through a lens, oemeated into an 
orUoe immediately under the object-glass of a microeoope, placed 
over the free cxtremitv' of the bent lever. The microscope mag- 
nlftee about three hundred linear, uid has a mierometer in its eye- 
^ece, with diviaicHifi corresponding to one two-thousandth of eui inch. 
uae division corresponds to a deflectjon of the needle of four and 
one-half minutes, and, as a tenth of a division can be vci^ readily 
observed, the instrument measures deflections to within half a 
second. So rapid is tiie action, that, on appl^ng a email mag^ 
netic force, the index takes up its new position steadily in two 
aeecmds of time. Besides being a damper to the motion of the 
needle, the copper box, by its conducting power, equalizes the 
temperature rapidly, so that the indications are not to any consid- 
erable extent disturbed by currents of air. The sucoess of the 
present instrument encourages the hope that very much greater 
delicacy may yet be obtained. Dr. Jonle said that he bad ob- 
served an extensive magnetic disturbance the preceding evening, 
the index being driven entirely out of the field of view. 
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ELECTRICAL FLTTTTG FISH. 



"LeBMoade8''on tbe Robjact. Each anggeatginakiiig use of the 
conductor of aa electrical machine in place of a charged Leyden 
jar. M. I'AbM Laborde says, in the following manner the exper- 

' " " ■" " ""' ■" "" ~iM an ordinary ' — ' 

d paper is cat 

__ . ..__ mduDtorof att 

ana a ball connected with tne mbber slowly approached ._ 

blant end of the leaf. Soon tbe leaf rises and Bpcings from tbft 
oondnctor, remaining hovering in the air between it and the balL 
The finger can be substituted tor the ball, and tli« leaf led eren ver- 
tically ronnd the conductor with a considerable Intervenine ^>ace. 
The distADce of the leaf from the rubber almost entirely depends 
upon the size of the blunt angle, — the more obtase this angle, Q» 
nearer the leaf approaches to the rubber. The explanation given 
by M. I'Abb^ Laborde is, tiiat the point presented to the electrified 
body, receiving electricity of^the same name, is repelled, which 
It would be alto^ther, were it not that it parts with its elec- 
tricity by the other point, can be again attracted to the electrified 
body, and is again repelled. Thus repulsion takea place in ap- 
proaching Uie conductor, because it receives more than it loses ; 
but injmecKately attraction enenes, because now it loses more than 
it receives. The equilibrium betwem these two opposing forces 
enablen the gold leaf to muntain itself in tiie air at a dietanoe fix>m 
both solid bodies. 

BLKCTHICm Df DEEP-SEA BOUSDUIQ. 

In deep-sea sounding, the greatest difficulty is felt, even by ex- 
perienced persons, in ascertaming the precise moment at which 
the lead of the sonnding-line touches tne bottom, — a matter on 
which the whole value of the sounding depends. An apparatus 
invented in France, at Lyons, removes, it la said, every difficulty 
on the point. The sonitding-line contains within it, along its whole 
length, two insnlat^d oonaucting wires, the upper eni£ of which 
are connected respectively with tne poles of a galvanic battery in 
the ship. The lead is in two parts, the lower one of which is partly 
inserted into the upper, and is capable of a limited vertical motion 
within that of the other, ao that, when left to hang freely, a small 
empty space is left within the upper portdon by Use spontaneous 
descent for a short distance of -the lower portion. To the upper 
end of the lower portion, and within the upiier portion, is attached 
a commutator, which is contained in an insulating and water-proof 
sheath, and which, when the lower portion of the weight is raised 
by contact with the ground, comes in contact with the ends of the 
conducting wires, so as to complete the circuit. Instantly, by 
means of the ordinary electro-magnetic apparatus, a bell is rung 
on board the ship to attract the attention of the sounder, and a 
ratchet ia thrown into action, which arrests the nnwinding of tba~ 
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fine from the dnnn on which it is coiled, so that no more can nm 
ont. Tfaia apparatus is applicable also when the lead is kept hang- 
iag down at a certain distance from the ship, for the parpoae (^ 
inoioatinethe presence of rocks or reefs, or that the water naa be- 
eome shallow, so as to give timely notioe of ^>proaobing danger. 
— Bdentifle AMi^riean. 

LIGHTTNQ OF THE CAPITOL DOHB. 

The efforts of Mr. Samuel Gardiner, of New York, In thia eo- 
tcrprise have been crowned wiUi triumphant sncoees. For two 
jeKtB and a half tbe sirangements have been <]nietly perfecting, 
and on tbe evening ot the 23d of January, 18G6, tbo dome was 
^iminated from three circles of bomers, invisible from the floor, 
and contahung 1100 jets, from 6 to 12 inches apart, bringing ont 
fn splendid relief the picture executed by Mr. Bnunidi on the 
ceiling of the inner dome, at a height of 180 feet from the floor of 
the rotunda. 

The means for operating the battery, tumins on and off the 
gas, and lighdng e&ch tier of burners, are brougnt within a space 
of two feet square in a passage-way within a few- feet of the 
floor of the rotunda, and consists of a silver-mounted dial-plata 
with keys, eleven in number, one in the 'centre, by which the 
primary conneoljon is made, and the reqoired amount of bat- - 
teiT brought into operation, the others oeing for the gas and 



lighting connectious of the respective tiera. ^ese tiers, it may 
be here mentioned, are three in number at present; the first, 
containing 300 burners, at the lower oomice, 45 feet from the 
floor; the second, of 336 burners, at a cornice 80 feet from the 
floor; the third tier, 425 burners, 166 feet from the floor, snr- 
rounding the baluatiade, and near the margin of tbe jHctiue on 
the ceiling. 

The first and second series of burners are entirely inaccessible, 
all are invisible from any part of the floor, and every possible 
manipulation is executed at the dial-plate on the floor by tJie ex- 
ertion of a few ounces pressure on me appropriate key, the gaa 
itop-cock to each tier being operated by an olectro-magnetie en- 
rine in its vicinity, which receives its impulse from the battery, 
Uie central heart of the concern, communicating light, heat, and 
force, under the guidance of the brain which directs the current at 
will dirongh tbe ave miles of wire. This heart of the apparatus, 
whose impulses are thus directed, is boused in and fully occupies 
an elliptical room 45 by S6 feet, and consists of 200 jars, arranged 
on tables in concentrio series, each jar being 13 inches in diame- 
ter, 14 inches deep, and so arranged as to be thrown on or off in 
Be<^onB of 20, by the key on the before-named diat-plate in a 
paasage remote from the battery. A vernier on the dial-plat«, in 
connection with a pointer on the central key, indicates the extent 
of the battery which is brought into operation by the revolution of 
tbe key. Openings in the dial expose dark and light segments 
of the wheels on me gas keys, so as to indicate the shut or open 
poflitioDs of the gas stop-«ocka at the tiers 46, 80, 165, and the 
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mapped with linen, are inclosed in India-rubber tubing, ana 
incased, or otherwise secretly laid, passages in the walls being; 
drilled therefor throagh a thickDess of from 3 to 20 feot- The 
return circuit is made through the gas pipes, saving a duplication 
of the nine thousand jarda of wire. The burners used liava aa 
indestructible lava tip, which acts aa an insulator, and each ia 
provided with an iusulated coil of platinum wire on one side of 
the orifices, so as not to interfere with the free exit of the gas, 
while exposing one side of the jut tp the action of the rod-hot 
metal when the electric conneclian is made. 
The experiments have covered a period of nearly ten years, and 
' ' r the main features of the invention. The — 



penmeuta, on so CTand a scale as the Capitol dome, with 1100 
burners, at such distance and elevation, settle the question of 
success; sod the invention will come into general use for lightine 
theatres, concert and public baUs, and eventuallVi by large central 
batteries; will ramify over city districts, to anord to residents, 
merobants, and mantiflKtureni, a comiection for the purpose of 
Inatantatieons illumination to any extent demred. — Seient. Aim. 

• FBOTECnOir AQAIHSi; UGBTBraO. 

The present summer, so far, has been remarkable for the nnm- 
ber of accidents from discharges of electricity. We believe there 
has been no storm this season, accompanied with lightning, which 
has not resulted in damage to person or property. In view of 
these facts, the importance of providing adequate protection to 
boil^gs and ships, from lightning, can Hardly be over-estimated. 



The figure of lightning-rods. In some instances, to protect the 
structure to which thej were attached, has had the effect to im- 
ptur confidence in such means of protection ; but it can be clearly 
demonstrated iJiat, when made oo scientific principles, honesClv 
constructed, and properly applied, they are the only means whicn 
can be relied upon for protection, and that they are deserving of 



ThQ electric fluid does not alwavs descend in a vertical path, 
nor in a course approaching that direction. Many instances are 
on record where the bolt travelled horizontally, and much dam- 
age has occm-red from "earth strokes" or ascending discharges, 
"jniese facts have not always been. recognized by constructors of 
Ughtning-rods, their idea being that a building was sufficiently 
insured against lightning by having the rods pivject above the 
Idghest portion of the building, leaving all the other parts unpro- 
tected. Experience has added its evidence to the instnictiooa of 
science in demonstrating the unreliability of such protectors. 

From Lyon's " Treatise onLightDing-<!)onduotors,''we copy the 
following requisites of a good rod : — 

" 1. l^e conductor should be made of good conducting suIh 
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"3. It sboalt)' hare great electrical capadtiea; a square rod 
requires less metal than a round rod. 

"S. It should be perfectly oootiDaoiis, {. e., it slioidd have no 
breaks in the connections, — no links or hooka, bat a perfect 
metallic union of e^ery part. 

"4. It should be insulated from the building to be protected, 
except from snch masses of metal as «k likely to offer other lines 
of dischsi^. 

"fi. It should hare nnmerons lateral points ; one in six or seren 
feet will answer. The more numerous these points are, the 
greater the conducting power of the rod. Besides, these lateral 
points provide for an oblique discharge, each being as good a 
receiviiig point as the higher point at the chimney or other prom- 
ineBces. They also gnard a^inst a lateral explosion, or a divi- 
sion of the charge, whioh is liable to h^pen m case the rod is 
overcharged, especially if it be &stened to the bouse with pointed 
staples ; and, in case of an upward stroke, the electric fluid being 
iSscharged at so many different ^ints, no harm can possibly 

" 6. Its upper extremity should project freely into the air, 
should be pointed, and may be triangnlar, somewhat similar to a 
bayonet, or it may have several branches. The only scientific 
advanta^ in having a branching head or point for the superior 
termination is this: all points are not likely to become blunt at 
the same time. Some have supposed that the point should be 
magnetized; and little needles, called "magnets," nave sometimes 
been added. But it is difficult to see the practicability of this 
recent discovery; for most are aware that magnetized iron or 
steel soon loses its ma^etic iDflaence. But is there any truth or 
science in this application of magnetism? If there is, we confess 
that we have not been able to oiscover it in any experiments in 
the laboratory ; neither can we learn that the subject has even 
been mentioned by any writer whatever on the subject of eleo- 

"7, The npper termination should be plated with silver or 
gold, topre vent corrosion. 

"8, Every branch rod running to chimneys and other promi- 
nences should have a perfect metallie union with the main rod. 

'*9. In cases where metallic vane spindles, or other points, 
exist, the conductor may commence from these, and should be 
applied immediat«ly to tne pan to be protected, and not at a dis- 
tance from it ; and should be so appllea that a discharge of light- 
nine falling on the general mass could not possibly find its way 
to Uie ground through the building by any circuit of which the 
conductor did not form a part; that is to say, the oondnct'ir 
shonld be so carried over the several parts of the building, tiiaC 
the discharge could not fall upon it without being transmitted 
safely by the conductor. Hence, the rod should run along the 
whole length of the ridge, and down to the ground, at least on 
two sides of the building. If the building is large, it should run 
down on each corner. 

" 10. Every conductor i-unning to the gronnd siioold terminate 
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siJBoifiillf ^neatli the rarfMe to innn moisture in tbe dfyest 
purl uf the eeA«on. If drciuaatuioea permit, it elwttld connect 
with a siHing, of water, » dnun, or sonw otiier ooaducting 



extL-Diliii!;; abore onlj one point of tlie baililini^, wilt not oroperiy 
pn>t«i.'t thi! structure to which it le applied from one of meee up- 



ward strolt«i. aeitlier » it efficient against an oblique or divided 
diacliArge. Tliu whole building, top and sides, must be protected 
lijr A coutiniMMiB rod with namerous projeoting poinla for raoerring 
mhI dUcbar^^ng tha electrio fluid. 

Pmsiuk the rod through glass Insulators does Dot seen) to bo 
klwajB eflectoal to protect the btulding. The interpo^lion ctf a 
glass knob between the rod and the building, appears to be 
preferable. Id cases where the rod has passed through a hollow 
oflinder of glass, it has been Iband that the glass would burst, 
and the fluid enter the bnildiug by the iron staple which held tlM' 
glass ring. 

Some of the old-fashioned and erroneous notions entertamed 
and religiously believed bj persons in relatioD to the effects of 
lightning, and particularly the means of proteclion, have been 
exploded by the occurrences of this season. That fesAhers afford 
uo protectioa agunst electricity is proved by the ease of a woman 
in bt. Louis, who was lulled by a stndce of lightning while lying 
on a feather bed. An instanoe of one of three persons sitting 
near a closed window being' struck also dispels the illusion ihS 
the interposition of window-glass is an eSet^ual bar to the action 
of Um destructive element. 

TIte only efficient protecdon is that of a good rod, property put 
up. The subject is too important to be lightly passed over ; and 
it is no less important that the confidence of the purchaser should 
not bo lictrajred, and life and property endangered, by accept- 
ing an ineSicifnt conductor, or one impraperly applied. 

Many buildings are now conahvcted, irath in tlus city and in the 
counti'y, with iDetallic.oovered roofs, and very few are erected 
without metallic eaves, troughs, and conductors. In all auch 
cases, the efficiency of UghUiing protectors is impaired by the pre- 
ponderance of condu(4iag surtaoe on the roof and down the sides 
of the building. This owtallic covering, and these rain-coDdfifr- ' 
tors, whether of tin, cine, or lead, are better conductors of elee- 
triciiy thian the building of stone, bricic, or wood, and ^ould be 
utilized as a means of protection against lightning. For this pur- - 
pose, strips of iron, zino, or copper, should connect the lower 
extremities of the water-spouts with the damp earlji, a well, or 
a running stream of water, and the eaves-troughs should have a 
connection with the metal roofing and with the vertical coaduo- 
tors. Water is a good condnctor of electricity ; and when, in a 
tiiunder storm, the rain is pouring down Che conduits of a build- 
ing, tbeii- conducting properties are largely increased. Properly 
connected, these useful appliances oan be made doubly valuable 
as harmless conductors of electricity. 
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In citieB mad enteipriibg tmm» thMs «n s^atamg of watmr- 
■j^ipw and gu-condttotora. of metal, runifVing' in the interior of 
dvellmga aad other structure*. Bndi boildiDgs ehoald be caro' 
fully protected ontside. If the cooducdng medinm, whether of 
*rater or fn»-'^oea, preponderates in the interior of the buildiog, 
tiie «lecbic fluid may leave the external oondoetor, and tiiroagh a 
.i.._i ....... . .1 .. __. !_. .■_ jii J. 'o the earth. Ib 



imnta for eollecdng the eleotritaty and adequate means ftHrconrHy- 
Wg it iomoenousl; to tbe earth, wonld be an effeetnal protection. 
Soqoe auth<»ilie8 recoounend a connectioa to be made between 
the system of water and gas-p^ee inside a building and the Ox- 
twnal condncUtf . — Seiattifie AMtrican. 

All. THOrofl or tfonoiT. 
In iisagining the nltimate composition of a solid body, we hav* 
to reeoncile two iq^reotly ODnb-adtoloty oonditioDB. It is an 
assemblage of atoms which do not touch each other, — for we are 
obliged to admit iotermolecnlar ^)aces, — and yet those atoms 
are npld toKethec in cluatera by so strong a force of cohesion as 
to give to the whole the qualities of a solid. This wonld be the 
ease ev»i with a solid nodergoing no chuige of sine or internal 
ttmstitution. Bnt st^ds do obange, onder pressure, ioqtact, heat, 
and cold. Their coustitnent atoms axe, oonsequenlJy, not at rest. 
Mr. Grove t«U hb: "Of ^M(dute t«st, natare gives ne no evi- 
denee. All matter, as fsr as we eui ascertain, is ever in Btove< 
mratt, not merely in masBeB, as with the planctuy spheres, but 
also mtdecularly, or throughout its most intimate structure. 
Ttus, every altinrDatJon of temperature produces a molecular 
ehan^ throUKlioiit the whole substance heated or cooled. Slow 
cbemioal w efootrioal actions, actions of light or invisible radiant 
forces, are always at play ; so that, as a fact, we oannot predicate 
of Miy portion <u matter, that it is abeolntely at rest." 
- The atoms, therefcH^, of which solid bodies consist are suf^rased 
to vibrate, to oscillate, or better, to revolve, like the pilots, la 
1DOK9 or Jess eocen^e orbits, fiappose a solid body to be repre- 
MDted In % iWMin of gnats daaouig in the sonshine. Each gnat 
or atom dances iq> and down at a certain distiuice from each other 
gnat, within a given limited apace. The path of the dance is not 
a mere straight line, bnt a vwtical oi^ — a true orbit. Suppose, 
then, that, in oonseqnenee of greater sun heat, tiie gnats become 
HHxe active, and extend each its req>eciive sweep of flight. The 
swarm, or a^d body, as a whole, expands. If, from a chill or tbe 
shadow of a ctoud, the insect's Individoal range is less extenHive, 
the crowd of gnats is necessarily denser, tuia the swarm, in its 
hitegrity, oonlx&ots. 

Tyndall takes for his illostration a bullet revolving at the end 
of a spiral spring. He had spoken of the vibration of the mole* 
onles of a solid as cansing its expaoaion, bnt he remarks that, hj 
some, the molecules have been thought to revolve round each 
other ; the commnnication of heat, by augmenting their oentrif- 
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iigkl force, ma eapposed to pnsh tfaem mora widely unnder. 
So he twirls tiie weight at the end of the spring, in the open air. 
It tends to fly away ; the spring slretcheB to a certain extent, and 
as tiio speed of revolution le augmented, the spring stretehes still 
more, the distance between the hand and the weight being thus 
inoroMed. The spring rudely figures the force of oohenon, while 
the ball represents an atom under the influeuoe of heat. 

The intellect, ha truly saj'S, knows no difference between great 
Mid email. It is just as easy, as an intellectual act, to picture a 
Tibraling or revolving atom as to picture a Tibratinz or revolvug 
ciannoD ball. These motions, however, are execotea within liijiite 
too minnte, and the moving particles are too small, to be visible. 
Here the imagination must help ns. Zn the case oC solid bodies, 

Ku mnst conceive a power of vibration, within oeitain limits, to 
possessed by the molecules. Yon must suppose them oscill»- 
ting to and fro ; the gT«at«r amount of heat we impart to tlie 
body, tiie more rapid will be the molecular vibration, and the 
wider the amplitude of atomio oscillation. — Ml Ike Year Botmd. 

COBSELATIOH OF THE PHTSICAL FOBCES. 

There are signs of some reaction against that doctrine of the eor- 
relation of the physical forces which, for the last twenty years, bos 
so dominated scientific thought, or, at least, against that interpre- 
tation of it which makes it teach that alt forces are modifications 
of one force, and are mutually convertible into each other. Thus, 
in the last number of the "Quarterly Journal of Science," ambi- 
tion, in an article on 'Be La Hue and Celestial Photography," of the 
appearance in the photographs of the solar eclipse of 1860 of solar 
prominences invisible to the human eye. calls forth the foUowingr 
very noteworthy remarks: "A curious question arises from the 
consideration of the chemical power evidently possessed by these 
prominences, be they flames or clouds. We never, as we have 
already stated, nnder ordinary circumstances, obtain an impressed 
imaeo of the sun witbout finding the iudicadons of a prot«cted 
circle — that is, one which proves a paucity of chemical power — 
surrounding the photographic disk. Yet, when the light of the 
solar disk is interruptea by the body of the moon, the radiations 
proceeding from the edge, or rather, perhaps, from beyond it, bave 
a strong photogi'sphic power. What is the cause of this most 
remarkable difierence P Why is it that the photographic tablet is 
impressed dnriug an eclipse by objects wlueh do not give light 
enough to be visible even at the peiiod of totality, and that they 
do not effect the required chemicul change upon our sensklre 
plates when the sun is unobscured P The only reply which we are 
at present in a posidon to give, is, that the diffused light when the 
sun is shining is sufSciently powerful to overcome the weaker 
chemical radiations of those solar clouds or flames. If this reply 
approaches correctness, we have additional evidence confii-mmg 
the view iJiat the two principles existing in the sunbeam, light or 
luminotis power, and actinism or chemical power, are not modifi- 
oations of tiie same 'energy,' to use the accepted term of the Any, 
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THE FHTSICB or ABfiOKPnOX 

The cmioni foot pointed ont by Pouillet, in 1822, Qtai when a 
fluid is absorbed bj » porons substanoe a rise in temperatora 06- 
cttrs. baa given origin to some strangle ezplaaationa and discoa- 
■ eloni. Tfe mbtect baa recently been tak«n tip by Jmigk, wbo 
attribntes tbe alteration in temperatare to the formation around 
«ach particle of the porona body of a thin layer of fluid, "in whiA 
tiie indiTidnsl molecules move with much leas fi-eedom ; tboa point- 
ing to a oondeoaation of the fluid in those parts." In snpport of his 
Ibeory, be quotes a paper by Koae.on the errors which arise in tbe 
detenniitatioo ot the apet^a gravity, when the aubstanoe ia weighed 
In a state of fine subdivision. The finer the partdolea of the bod|f 
under examination, tke greater will be the resnlting specific grav- 
is. He proceeds t^ assumine that the temperacure of a body rises 
or falls when, by any eztemu meana, it is caused to assume the 
condition induced by the subtraclion or addition of beat respect- 
ively. Applying this in the case of water, it would foUow tiiat, 
when absorbed by a porous substanpe, the temperature should 
either rise or fall according as the water is below or above four 
degrees Centigrade, — the point of maximum density. This, in 
fact, was found to be the case ; «id the results of hie experiments 
may be shortlv stated as follows: 1. The temperature of water, 
when absortied by sand, is raised or lowered according as it was 
previously either above or below four degrees C. 2. Water at 
aero, when absorbed by snow, is lowered in temperature. S. Tbe 
[riienomenon may be regarded as a consequence of the condensa- 
tion of the water on tite suriace of the absorbent body. — Foggm- 
dorff't AnwOm, 1865. 

LIFE-TABLXS. 

A paper ent^ed " Hew and Compendious Method for tbe Ctm- 
stmction of Life and Annni^ Tables from Betums of Population 

and Mortality," was read by Mr. E. B. Elliot at tbe 1866 meeting 
of the American Association for the Advancement of Science. 

He remarked that life-tables assume various forms, the more 
common form being that which gives the number surviving dif- 
ferent ages out of a given number of persons living at soma 
earlier age specified. 

The population of any oommunity is usually a fluctuating one; 
it varies with the excess of birtlis oyer deatas, and of immign^ 



A stationary population is one unafiected by migration, and in 
which the births are equal in number to the dea^s, the number 
of persona annually entering upon any age being equal to the 
number of deaths which annually occur at and over that age. 
Hence, if we hav.e either the number of annual deaths or tne 
number of the living at different ages in a stationary population, 
we have in dedrable form life-tables for that population. 
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Tbs proUem tben Is, ^ren th« anmnl number of deafts tt 
lUffereikt ages in a flnctn&Bng popnUtion, and the nnrnbers of dfe 
w^Kilation M the Mine ages at the middle of the vesr; required, 
fiie oonesponding reUtiTe number of deaths ana of lirlng in s 
■totionarj popnladon governed by the same law of mortality. 

Th» nmal modea of nffeotlnS this oonrerrion are Indirect and 
todkNU ; the method now proposed is direct and brief, redndng 
the tabor of weeks to that of houn. 

This important result is aocomplMied bv observing &ait Ote 
uliis of annoal monality at diffeient intarvals of age are eqoif a- 
leni to the derivative (or differential co-efflcient) of the Napierian 
logarWim— taken negatively •— of the propoitionat« nnmbers of 
the Uving at those i^es. In a statkmaiTpopnlatjon. 

Taking advantage of this fact, Hr. EUlot showed boW, hj rerj 
riB>|da proeesaes, deriraUa eorma of tiie Hfe^ble might readily 
Wcmnpoted. 

■ THK PEILOSOFHT 01* X \oY. 

The reason wl^ a top stands in an erect posiljon when It ta In a 
MnniBg motion is explained by the "Scientific American" In the 
lUIowing manner : — 

" The same explanation that we gave, some time since, of the 
gyroBCf^, appHee to a top. If yon tie a atone to the end of a 
stafng and swing ft sbont yonr finger, tben, while it Is whirlings, 
if a weet of thin, paper be held so that the stone will strike it at 
a sharp angle in a war to turn the atone fi-om the plane of its 
revolntion, Sie stone will resist this effort to turn it from its course, 
■nd win pass through the paper. If a aofflcient number of atones 
are united to form a complete wheel, and the wheel is pnt In rota- 
tion, eacA one of the stones will resist any effort to change the 
plane of its revolution ; and limn the whole wheel will resist any 
effort to change the plane of its rotation. When a toj) Is rotating 
in an npris^t position, it cannot lean toward any side withoiu 



ehangiuK the plane of rotation of all its parts ; consequently, BO 
iMigM » is rapidly rotating it stands upright. 

'■When the axis of the top la inclined, Qie force of gravitation 
tends to draw it downwards, and thus to change the planes of rota- 
ttixi of all its parts. If yon will take awheel, and incline its axis, 
yon will see that the struggle to resist this change will move the 
wheel forward, and will thus give to it a revolution aronnd an 
Imaginary vertical axis. Even in this revolution the planes of 
rotation are constantly changed, but the change is the less the 
more nearly the axis of Uie top coincides with the ima^naiy' 
vertical axis about which it is revolving ; hence it is snbiected to 
ft constant tendency to assume an upright position, and Uie more 
n{dd its rotation, the stronger is this tendency. 

"The redstuice offered by a rotating wheel or dbk to any 
change In the plane of its rotation is worthy of consideration fn 
muny applioationB of mechanism. This resistance tends to make 
a fly-wheel run tme, and, consequently, to so wear its bearings 
« to correct any slight error in its original hanging. It increases 
■ ■ « of locomotive and ear wheels to the change In the 

UigitirB^yCoOglC 



NAiuiUL raiLoeoPBT. 178 

dtrecdon of Qmr motion in paa^ag roond a cnrve. It pi^aclndea 
the employmBnt of Avery's engine for driving locomotiveR, Kod 
haggaata that, if hia engine should be used for this purpose, it 
should be run on a vertical, instead of horizontal, axia." 

WOBKHTQ ETKAK HXPAKSIVEXT. 

The following is a letter from Prof. BanUne, of Glasgow, to 
the editor of the " Scientific American," in 1866 : — 

" The circamstauces under which steam nndergoes expansion 
may be classed under five heads: 1. When the Meam ezpuidA 
wiUtout performing work. 2. When it expands and penbrms 
work, the t«mperatDre being maintained oonatant by a supply of 
heat from witLuut. 3. When it expands and performs work, 
being supplied from without with just enough of heat to prevent 
any nquefaction of the steam, so tliat it is kept exactly at the sat- 
uration point. 1. Wlien it expands and perl'orms woric in a non- 
conducting cylinder. 5. When it expands and performs work in 
a conducting cylinder, not supplied with heat from without. 

" 1. When steam expands without performing work (as in rush- 
ing out of a saffety-valve, or through a throttle-valve J, it becomes 
Bupevheated, as is well known ; the temperature falling very 
slightly in comparison with the boiliiig-poict corresponding to 
Che diminished pressure. The precise rate at which the temper- 
ature falls is not yet known ; but it will probably be Boon ascer- 
tained through some experiments by Prof. Thomson and Mr. 

"2. When steam expands and performs work, the temperature 
being maintained constant by supplying heat through the cylin- 
der. the law of expansion at first deviates from Marriotte'e law by 
tiio pressure fallins less rapidly than the density; but, as the ex- 
pansion goes on, the law approaches more nearly to that of Mar- 
riutte, as recent experiments by liessre. Fairboim and Tate havA 
rfiown. 

'■ 3. When the steam expands and performs woit, being mtin- 
tained exactly at the temperature of saturation, the law ofexpan- 
^on, as yon observe, is peifectly definite. In the treatise to which 
yon have referred, I have shown what it is ; and also that it is ex- 
pressed, nearly enough for practical purposes, by taking the press* 
ore as being proportional to the seventeen^ power of the six- 
teenth root of the density; a function very easily calculated bj 
mesLns of a table of squares and square roots. In many actual 
steam-engines, the circnmstances of this case are practically 
realized, as is shown hy the agreement of their performance with 
the results of calculation. 

'* 4. When steam expands and performs work in a non-con- 
ducting cylinder, it was shown by Prof Clausius and myself, in 
18&0, that the lowering of the temperature, thi'ough the disappear- 
ance of heat in performing woi'k, goes on more rapidly thitn the 
full of the boiling-point corresponding to the prcasni'e, so that 
-part of the steam is liquefied. This result was experiraeiltnlly 
verified by Mr. G. A. Uim, of Mulhoiue, ft few years aiterward 
16* 
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(mo hb " Treatise on the Hechanlcil Theory of Hmt"). ^e 
inathemBtli»l lair of the expaDslon in tfaia case caa be elven irHh 
perfect precision; bat its clrcumstancea are ncrt aocaratelj realiaed 
In pracdoe. because the cyUnder is always made of a TaphHj^-con- 



"fi. iVhen the steam expands and performs work in a condnet- 
.,_j L,_. jpiyof ■• --■^ - - - 



dnctin ematcrial . 

"fi. When the St 
in? cylinder, which receives no supply of heat (torn without, but 
isTefttonnde^o a great alternate rise and fall of temperatnre 
through its aJtenate connection with the boiler and the co»- 
dflnaer, the law of expansion becomes rerj variable, and tlie 
problem of determining it extremely complex. It is certain, ho«r- 
ever, that a great waate of heat ooours In every case of this kind, 
as Ur. Isherwood'a experiments have shown. In a papw read 
to the Insdtntion of Engineers in Scotland, abont two years ago, 
I disonssed some of i/&, Isherwood'a earlier esperimenta, and 
showed Uiat they gave proof of a waste of heat increasing with 
tiie fall of temperature doe to the expansion of the steam, with 
the extent of conduotinK snrfaee of tne cylinder, and with the 
duTAtton of the contact between the hot txiiler steam tuid that 
CUidiiBting surface.^ 

KEW DETECTOR Of TIBK-DAKF. 

Mr. G. F. Ansell, of the Royal Mint, has proposed a hovel 
application of Pixtfessor Graham's law of gas diffusion for die pur- 
pose of ascertaining and givine warning of the presence of acco- 
mulations of Hre-damp in coal mines. The apparatus described 
by Mr. Ansell is a glass U tube, having one apertnre closed witli 
a plate of graphite, or equivalent porous diaphragm, and a tew 
inutes of mercuiy in the bend, if such an arrangement, filled 
in tiie first instance with air, be placed nnder the inflnence of an 
atmosphere containing five per cent., or even less, of ligiit carbn- 
retted hydrogen or marsh gas, the presence of sad) admixture 
will be instantly detected by the passage of the gas through the 
interstices of the graphite, and the conseqnent expansion m voU 
nme of the gaseous contents in the tube ; we column of mercnry 
then rises in the opposite limb of the apparatus, and is made to 
record itself either by completing the circuit of a voltmc alamm, 
by deflecting a galvanometer needle, or, lastly, by the adaptation 
of the simpler mechanism of a wheel barometer. We understand 
that tJie invention has been patented by Mr. Ansell, and. Inasmuch 
as it gives great promise or successful employment, the appantoa 
must be deemed well woithy of immediate tiial. — Smder, 

contbolijINO clock. 
Mr. Lang, C.E., in a paper read beforethe Royal Scottish Sod- 
ety of Arid, proposes a new method of adjusting a clock to within 
a small fraction of a second, which may perhaps be found useful 
in the case of a controiling clock, where it is important not to 
throw the controlled clocks out of time. It consists essentially in 
varying the virtual length of the pendulum by a very small 
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aBtoont tar » known time, acoto'dli^ to the anantl^ tbe ck>dt is 
ikst or slow. The easpeailiiie Bprine |)asHeB through » fine slit in 
apiece of steel, which ia capable of oein^rused or lowered bv « 
eun to A cert&in extent. An index in tJieaxisof tlie com, movuig 
over ft dial, shows the extent to which the pendulum has been 
diortened or lengthened. Suppose the clock to be thlrteen-hnn- 
dredlbs of » seoond fast; the index ia to be tamed so as to point 

, to tbe word lotmg on the dial, and allowed to remain there for 
five minotes tarelve seconds, in the example given by Mr. Lang. 
Jkt the end of Ihia time it most be tamed back bo that the index 
pcunts to NWOK ratt. By this operation the elock is put back to 
true tima. 

bEPsaa or xhb sea. 
A French jooniill eavs that the soundings for &6 Dew trans- 

' Atlaoldc cable have enabled comparisons to be made of the depths 
of the different seas. Generally speaking, they are not of any 
great depth in the neighborhood of continents. Thus, the Baltic, 
between Germany and Sweden, is only 120 feet deep; and the 
Adriatic, between Venice Mid Trieste, 130 feet. The greatest 
depth of the dtannel between France and England lioes not ex- 
ceed 300 feut, while to the southwest of Irelano, where the sea Is 
open, the depth ia more than 2,000 feet. The seas to tite sonth of 
Europe are much deeper tlian those in the interior. In the na^ 
rawest part of the Straits of Gibraltar the depth is only 1,000 feet, 
while a little more to the east it is 8,000 feet. On the coaat of 
Spain the depth is nevly 6,0OOteet. At 350 miles sonth of Nan- 
tucket (south of Cape Cod), no bottom was found at 7,000 feet. 
The greatest depths of all are to be met with in the Sontfaem 
Ocean. To .the west of the Cape of Good Hope, 16.000 feet have 
been measured, and to the west of St. Helena, 27,000. Dr. Younf 
estimates the average depth of the Atlaalio at 25,000 feat, uid M 
the Fadfio at 20,000. 

TiACTDBUIS CAST-ntOK WITH WATKB. 

Advantage has recently been taken of the non-compressibiHty 
of water, to effect the reduction of large masses of cast-iron in 
France. The method, whieh is simple and ingenious, consists in 
drilling a hole in tbe mass for about one-third of its thickness, and 
', filling the hole with water ; then closing it with a steel plug which 
' . fits very accurately, and letling the ram of a pile-dnver fall on 
the plug. The first blow separates the oast-iron into two pieces. 



AMSDES'S BTDBOSTATtC BCAI^ 

The simple principle of this scale, viz., that a fioafing body 
sinks Id water until u has displaced a quantity of water equal in 
weight to itself, is aa old as Arohimedes ; the soale of Mr. Amsden 
therefore acts by the displacement of the water, and not by 
bydniulic pressure, it olalme to supply tbe veiyimportant desid- 
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eratum of oorrocUj McerUmiDg, in n mlnale or loas, the mnal 
weight of vessels of all descriptiooa, with their cargo^, at d 
times when at rest in the water, whether salt or fre&a. It iudt 
catea not only any diminution or addition to the cargo, tfaoB pr9- 
renting frauds in transportation, hut also reveals at a glanoe tlw 
condition of the vesBel aB to leakage on the Toyaga, thna oon- 
tributing, by an " alarm " -easUv adapted, to the safety of passen- 
gera, and the preservation of freight. It is of great value ia 
chuapening freight, increasing accuracy of measnrement, aad 
avoiding damage to boats by the rackmg in the old-lashioQad 
weigh-locks, the last Item being often a quarter of the worth q£- 
the cargo. 

BBSISTANCS OF WATEB TO FLOATIEtCt AND IHHEBSED B0DIB8. 

At the NottiDgbam meeting of the British Association, Prof. 
Rankine read the report of ue committee appointed to make 
experiments on this subject, giving the results of two hundred 
and twenty esperimcnts. The committ«e have deferred for tii»- 
present deducing any general laws of reaiatance ; but he stateiL 
that the results of the experiments led to the following general 
conclusions: 1. That, ae;reeably to what was previously Known of 
the behavior of small bodies at low speeds, the resistance !»• 
creased on the whole somewhat more slowly than as the B«niai« 
of the velocity. 2. That, when the velocity went beyona the 
maximum velocitj suited to the length of the model, as asoern 
tained by Mr. Scott Russell's well-known rules, the reaistanoe 
showed B tendency to Increase at a more rapid rate. 3. In all 
oases the resistance seemed to be much more nearly pn^ortkm* 
ate to the main girth than to the midship section. 

Mr. Bailey and Admiral Belcher having epoken with diaap< 
proval of hollow lines or wave-lines at the bows of sea-going 
vessels. Prof. Rankine pointed out, that the wave-line theory oob- 
sisted of two branches, one relating to the form of the bows, the 
other to the relation between the £n^ of the veaael and the 

Seed at which she was to be propellea through the water. He 
d not attach much weight to the hollow bow, but thought that 
much was to be said in favor of the theory that the length f^ukl 
have a certain relation to the speed. 

KON-BECOIL ODH. 

Mr. G. P. Hu^ng has recently experimented on a gun on ft 
principle so new, that, if his expectations ar^ fulfilled, the manu^ 
facture of fire-arms will be revolutionized. His sun is a simple 
cylindrical tube, without any breech. The shot is placed at the 
centre, the charge behind it confined by a wad, and a second wad 
is introduced at such a distance as to leave an air-space behind 
the charge. The ertraordinai-y fact developed by Mr. Harding'e 
experiments is this : That, altnough the gun is equaljy open in 
both directions, almost the whole force of the explosion takes 
effect on the shot, which attains the same velocity as if fired hoot 
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Ail oriJnary gnn, snd is foUow»d 1^ He gaaea generated iu the 
gon, a very Rmall part only escaping at the breech, Mr. Hao 
Sht^s ^eoty of the action of hie ^n is this: That compreasioD 
of ue Mr in the air-space behind the charge occupies an appre^ 
rinble time, duriDg which the force of the explosion has iieen 
eommnnteated to the shot. Bat it is obvious tliat his resnlts, if 
Orfn&rmed, will require a new examinatioD of the action of pow- 
*Br in close chambers, onf present knowledge being insufficient 
for their adequate explanation'. In the meantime Mr. Harding 
kas made serersl hnndred experiments, which are certainly inter- 
eetirig and probablr important. Of course, in such a gan, thera 
is DO reeoil; and nenoe tiie name h« has given' it. -~ Popular 
Beiaiee ^ffnoc, Aly, 1866. 



The expeiimeBts of M. Freseavwe made bj acting on ice coit- 
laiaed in a cyliader 0.16 metre (aboot 6 inches) in diameter, with 
the pressure Beoesswy to drive it Uirongh a eenti'al opening in its 
base 0.05 BMtre (nearly 3 inches in diameter). The plates, pre- 
|Hr«d in ^^ndau's method, in some cases colored at the joints, 
acted Uk» {uates of lead or of porcelain paste, as before explained 
W tfao author to the French Aeaden^. The surfaces of the 
fknes of diviston or joints, orKinally flat,were truisformed into 
■ '^ Mo and perfectly aistanct from each other, thws indi- 



MtfiKg the movement of each point of the mass dunng the change, 
Ibe ice cylinders were ionsittidinalty farrowed, the ftirruws 
afqMnriBg to proceed from fractures produced at the moment 
wtien a portion of the oylindrical blocli leaves tlie orifice, and 



iee shows that the origin of these fractures is subsequent t 
ignoation of the cylinder. For a block of the dimensions above 
given, the pressure required for the flow of the ice is 10,000 kllo- 
gSammes, one-SEth of that required for lead; this pressure cor- 
nsponds for the square centimetre to 126 kilogrammes, or to ft 
OBlainn of water 1.300 metres high. 

Tlie phenomena attending the formation of these loe cylinders 
Hem to throw light on the question of the movement of glaciers. 
The relative displacement of the layers of lee in the process, the 
change of form in the flat faces, the curved form of the beds at 
tike end of each partial tul>e, the large cavities formed toward, 
these ends, and the fissures or fractures at the moment of escape 
itma the pressure, are so many points of resemblance to the 
^utomena of glaciers. Though there is not the mass of material 
Hmning morames, Ute traces of coloring matter, deposited in 
paralleT threads and reunited toward tb« axis, complete the 
■tkl^.— Z^ JfoMJM, Ftl>., 1666. 
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SXFAVSIOIT or ICB. 

The Ber. Frederia G»rdiner coatribated a. pftper to the " Amw 
icftn Joamal of Soiaooa," vol. 40, 186fi, on the formalioii of ice in 
the Kennebec BlTer, in the town of Gardiner, Me., in Februat; 
and March, 186fi. The river here Is about 700 feet wide ; (he 
water is entirely Ceeeh tor many miles below, and the average ebb 
and fiow of the tide is 6 feet ; the depth of the water varies, aor 
cording to the locality and the state of tiie tide, frosi 17 to 25 feet. 
In the course of tiie winter the ice is always observed to crowA 
ashore, crumpling np in ridges on the fiats and near the edge of 
the channel. This prooess was well advanced when bis obsetT». 
tJoDH were begun, Feb. 6. A row of stakes was planted in Uie 
Ice, by boring holes through to Uie water, at distances of about 
100 feet apart, avoiding a very near approach to tfao shore. The 
distance between the eastern and western stakes was 600 feet. 
Idarch 18, the easternmost stake bad advanced to the eastward 
IS) inches ; a stake 800 feet west of this had not sensibly changed 
Its position ; the westernmost slofce had moved to ttie wastwu<d 
13} feet. There was thaa a total expansion of the ice of IS feet 
21 inches in a breadth of 600 feet,— 2.646 per cent., nearly, in 40 
days. Of course this motion is entirely independent of the action 
of gravity, and is posribly due to variations in the temperature of 
the air, that of tiie water having Ijeen aearlv oonstant. The teia- 
perature observed at his house, 120 feet from the river, was as 
follows : From Feb. 6 to 28 inclusive, mean temperature 22.87'^ 
Fahr. ; mean of extreme heat each day 82°; mean of ext««me 
oold 12.71°; extreme heat 45°; extreme cold 17°. March 1 to 
18 inclusive, mean temperature 88.138° ; mean of extreme heat 
41.33°; of extreme cold 24.944°; esti-eme heat 60°; extreme oold 
7^. These temperatures are each that of the shade. His observa- 
tions show that tiie ice expands without reference to the temper»- 
tnre of the water, and that the temperature of the ice itself varies 
considerably, its changes liaving little reference to the water be^ 
low. It also appears that the rays of the son at these d«>ths ara 
absorbed largely by an enclosed object, even of a light color. In 
the uniform temperature of the water, at various depths, there is 
evidence that the sudden disintegration of the iee, and its disapr 
pearance, is not in this instance due to the action of the water. 
This occurs constantly on the large ponds in the neighborhood, 
but rarely on the river. It never takes place until the "snow 
lee " is entirely melted, and is believed to be due to the action of 

AFRICAN TELEGEAPH. 

It has been stated in a report to the British Association, that the 
negro had never shown ingenuity enouf!;h to invent letters, sym- 
boQc or phonetic. That this is untrue is shown by the " Eiliera- 
bic" or African telegraph, an instrument wliich has been in exist- 
ence for time immemorial to the oldest inhabitant in the Came- 
roon s country, on the west coast of Africa. By thesounds produced 
on stiiking this Instriuuont, tile natives eairy on conversation with 
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gtvnt rapidity, and at Bereral miles dlstancs. llie somida are 
maile to produce a perfect and distinct language, as intelligible to 
the natives as that uttered by the haman roioe. The instrnment 
fs in universal practice about the Cameroons, and np in the inte- 
rior, in the Abo and Badi coQntries, a part of Centnl Africa not 
yet visited by Europeans. " in Ttaitinz this part of Africa in 1859, 
my coming was Generally annonnceabeforeliand to the different 
villages by the ' Elliembio.' I questioned some of the oldest in- 
babltanta as to the inventor; but none of tberaconld tell me farther 
than that they supposed ' it must have traen some of their great- 
grandfathers.' This 'Elliembio.^ therefore (which is a moat in- 
^nions invention), must have been in existence in Africa before 
telegraphs were dreamed of in England." — Mb. Ixxta, m Aih&- 
nteam, October, 1866. 

ACOUSTIC FBENOUEKA. 

Prof. Page, of Washington, to whom we an indebted for the 
rnrioiiB observations that a bar, whm magnetized, emits a mud- 
eal sound, has recently pnbllshed a paper on tbe caose o{ tiie 
Anpleasant jinele sometimes heard in pianofortes and oUier 
B^inged maeicai instruments. It A[«quently happens that an in- 
strument is partly taken to jdecea, ajid searched for some loose 
screw or fragment of foreign matter which may have fallan on 
the wires, but without suooess. Prof. Page uiows, however, 
that, in most cases, the noise is not in the instrument at all, but 
is really due to the sympathetic vibrations of some object in the 
apartment, — often a loose pane of glass. He gives an account 
of a piano, two notes of which had an intolerable jingle. "The 
room was very small, and while I continued to strike one of these 
botes, KCr. W. went about the room touching everything with his 
finger, and at last he touched a pane of glass in the window near 
tiie piano, and the jingling ceased at once. On removing his 
finger it recommenced. On applying the finger-nail very deU< 
cately to the prme, it was found to viDrat«, and mi approaching 
Hie ear It was heard distinctly to give oat the precise sound of the 
note on the piano." The pane was wedged np, and search made 
for the coofederatfi of the other jingling note, which was found 
to be a loose pane in another window. It often happens that the 
Hngle is transferred to different notes without any apparent cause. 
Th& is explained by variations in the tension of the objects in the 
apartment, caused either by a difference in the temperature, or an 
alteration in the arrangement of the furniture. This explan^ion 
of a very common ana very irritating phenomenon appears to ua 
to be extremely ingenious. It may be objected, that the sound 
cannot come from anywhere else but from the piano ; but the ear 
Is remarkably defective In the power of Judging of the origin and 
direction of sounds, as is shown by the extrau^inary eSwita pro- 
duced by a clever ventriloquist. 

Bonilhansa (" Pogg. Ann.," March, 1865) details some experi- 
ments on the sounds produced by water flowing through orifices 
^n plates cemented at the bottom of upright tubes, in order to 
compare Uie resulting mosical tones with tiioBfl piwiuoed by a 
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bl—t of *k «iiOT the mmt ckCTm rt MioM. He faaad, if tb« plate 
was thick in proponion to the diameter of the orifice, no tona 
vould be heanl. With «mall orifices in tUn irititei. kir would 
produee ao «oaiid, while wAter flowing tbrongh the uroe od&M 
produced r dietinot note. Anotlier diliereiioe Detween the mud- 
caI oapabilities of kir and water wa«, Uiat, by iacreaaed preaeare. 
air would iHvduee aevend successive harntouio touee, wldle wMi 
water the quality oaJj of the tone chaafed, He found, as Savart 
bad previouaW, Uiat the souod depeoiteil on the tube as well aa 
ttie orifice, bondliaiiss beUeves that a muaioal aoand can be 
jModuced by filling the mouth with water, and squirtiag it oat 
through a small opening tietween the lipa; but he could not aa- 
oertain if any one had ever successfuli^ practiced this desimbte 
accompliahment. He states, in conclusion, that, from the readn 
ness with which sounds are produced by liquids, there is great 
probability that the depths of the sea are not the silent abodea 
■wldfA we DMUtUy «i|»poae. The fish, by squirting out or sockiBg 
in wat«r through orifioes in their mouths or in tliair opePNila, 
stight readily f«<oduoe great farieties of tones. The eenera 
Cottns aod Triglft, whi^ are known to modnce sounos, are 
prob^ily by uo means the only vocal fish ; and, in fkot. the aiding, 
•' Mute as a fish," should t>e disoarded from the oompany of ui^ 
impeaohably true proverbs. — Btaier, 

k novel fog-rignal has recently been erected on tke ieland of 
Ushant, near Brest, for Ihe purpose of warning sailors of the 
proximity of the laod during foggy weather. The apparatna 
consists oi a large trumpet fixed vertically on a reservoir <rf com- 
pressed air, supplied by a blowing engine worked by two horsea. 
The t>ell of the trumpet is bent at right angles, and can be moved 
horieontally through an anglo of 180°, so as to throw tiie sound 
in any direclioa. Communication may be made with the reaer^ 
voir by means of a stop-cook, so that a continuous or intermittent 
sound may be produced at pleasure. The sound is so powerful 
that it may be heard at a distance of three or four nautical miles. 
It is stated that the authoritieB intend placing these trumpets oa 
aeveral of the most dangerous parts of the French coast. 

n ATUKE OF BOUim. 

At the meeting of the National Academy of Sciences, in 1866, 
Frof. Henry gave an interesting paper on some recent experi- 
ments with fog-bells. The board of officers, wliich has charge of 
the lighthouse system, consists of six persons, three of whom are 
members of this academy. Before the war, they met onoe i^ 
month ; but for the last five years they bad met every Saturday, 
to consider various questions of management. They Kad recently 
been trying fog-signals at New Haven. A Steam-gong, whioa 
consisted of two whistles, from fourteen to twenty inches in 
length, and one foot across, set mouth to month, blown by a 
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Metin-enfl^ioe, hftd been h«arA thirty iniln. He went to Provl- 
deoce to bear [t ; and other experiments were tried with tnimpeta 
Kod whistles. 8onud waa sent widi the wind, against tiie wind, 
■nd at right angles with it. Strange to say. it w&a heard farthest 
stright angles. Prof. He nrj would liave been almost afr^d to 
report this last conclasion. bat that ha afterwards found it had 
been (Aeerved in 1813. These iDstrumenta were blown with » 
definite amount of power and a definite amount of air. The 
problem was to get most sound with least expenditure of power 
and air. A ti-umpet blown bj a Hoper engine was finally adopted. 
It seemed probable now that sound was not a mere transfer of 
vibrations. The body remains at rest, the waves pass by, but a 
positive effect of some kind seems to be produced. Prof. Henry 
tried further experiments as to the relative intensity and exten- 
sion of sound. He strained a delicate test-paper over the month- 
piece of a horn, which received the vibration^ at the broad end, 
and on this he scattered fine sand. It became a test of extreme 
delicacy. A change of distance-as small as a single inch fre- 
quently indicated that vibration bad wholly ceased. What be- 
eomes of the old theoiy of the propagation of waves of motion or 
RDund if this experiment be conclusive P Prof. Frazer asked if 
any experiment hod been tried on the comparative worth of 
sounds of a different pitch. A steam-whistle not having been 
heard in Holland, another was added, the pitch being two octaves 
and a half apart. No Holland ear could bear the sound ! Prof. 
Henry re^ed that the ateam-gong was constructed in reference 
to that. The best effect was produced by differences of one-fifth 
and one-tenth. The thickness of the metal seemed to make no 
diftrence. Each whistle was only a resounding cavity. 

NEW ACOCBTICAl APPAaATUS. 



Out wiU be highly prized by the loven of experimental st 
In tiie first place m^ be noticed — 
Ateas' Tdephdne. — This is an apparatus for the transmission of 



s of electricity. A light platinum point rests upon 
a stretclied membrane, which, when vibrating, causes the platinum 
nipple to make and break contact with an adjacent metal band, 
throQgh wliich the intermittent current is transmitted to the dis- 
tant station. There it passes round a bar of sotl Iron, which. 



, a person speaking in iiklinfaurgh con, without any 

Other effort, produce a sound in London. 

BeebaJit Syren. — Tiiis instrument consists of nine drcular 
metal plates, pierced with boles systemadaallv arranged. By 
means of powerful clockwork, the disks can oe turned, whila 
their velocity of rotation, which con be varied at pleasure, is 
recorded in the usual manner. The cm-rent of air fi'om a liellows 
is distributed at will, with greater or less intensity, thi-ou^h twelve 
pipes, whid) can be fixed m any position before the tunung disk. 
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The different dlika are intended to repreaent dtffisrent Mooaticd 
ph«nomeiia, as iaterferenoe, beats, the harmonics, etc. 

Among the inBtmmeDta ia a complete apparatns fur resonance. 
This congiHts in » seriea of nineteen hollow copper globes, 
arranzed according to certain notes. Each of the globes is fur- 
Dished with two openings, one of which establishes a communica- 
tion with the air, whilst the other is connected with a little tabe 
to be placed in the ear. If anj of the liarmonics accompanying 
the fundamental sound contain the proper note, a powerful re»- 

Especiallj wortlw of notice is a large apparatas for the artificial 
coiuposiiion of difMrent kinds of somid, by the simultaneous pro- 
ductioii of a seriea of simple notes. Eight tuning-forks are nied 
rertically between the arms of eight horizontal elcctro-ma^eta, 
ronnd which passes an intermittent current. The interruption In 
the current is produced by a fork making a certain number of vi- 
brations between the poles of an electro-ma^et. In front of each 
tnning-fork is a resonant tube, the opening into which can he more 
or less closed by means of a movable stop. When the opening 
is entirely closed, the tuning-forks can be scarcely heara ; but 
any desired note can be obtamed by withdrawing the key which 
closes the resonant box. 

Sin^ng Flamet. — There is a pret^ modiScation of one of 
Count Schaffgotach's experiments on singing flames. Two little 
jets of gas issue from two tapeiing burners. Over the fiumes are 
placed two glass tubes nearly in unison. When the flumes begin 
to sing, beats are heard coiTesponding to the vibratory .movement 
of the flames; a phenomenon flrst explained by Professor Tyn- 
dall, in the " Philosophical Magazine," for July, 1857. So far, 
Qie experiment is old ; but now M. Eoenig causes one of the 
burners to be rapidly rotated along with a revolving miiTor. The 
broken luminous circle given by l£e singing flame when unmoved 
is, when it rotates, changed into a discontinuous crown of light, 
which appears to be formed of luminous pearls as soon as the 
flame in the other tube is made to vibrate. By another arrange- 
ment, tJie flames can be made to take the appearance of a double 

PhoTunOograph. —Hitherto we have mainly trusted to the ear 
to inform us of the existence of vibrations. M. Koenig now 
detaUs apparatos by wliich observations can be made without the 
use of that organ. 

For this purpose, by far the most important instrument is the 
{riionantoCTiiipb, which writes in the form of a curve not only in- 
strumentM notes, but also some of the simpler vocal sounds. 
Experiments on the phonautograph have recently been made by 
Mr. Donders, who has sent a preliminary note on the subject to 
" Poggendorffs Annalen," from which we have obtwned the fol- 
lowing particulars; The Insti'ument, as used by Mr. DonderSi, 
consists m a delicate stretched membrane, to which is attached a 
Ught weight, and of a pen for writing the motions of this mem- 
brane. The pen employed consists of several elastic tonnes 
springing from a bent holder, and so fixed that the teeth ot the 
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pen rest on the mrfoee of a blackened cylinder iriiioh can be 
can^d to rotate. Among other reeolta, Mr. Dosders found that, 
wben a eimple not« was soonded, a simple sinnosity was traced 
on the rotating cylinder. The form of the ourve varies with the 
pitch of the Toice. 

A treble voice gives fbr the same note and the same vowel a 
simpler curve than a bass voice. The three " sonnding " codio- 
nanta produced almost ae simple curves as the vowels, differinK 
'stightlj, however, from them. Hany aoasonanta, which preceded 
or followed a vowel, prodncod a characteristio modification at the 
beginning or at the end of the curve given by the vowel. M. 
Koeni^ hiu also been able to obtain writinga of Ibe hnman voioe 
with hiB phonantograph, and has traced with correct differences 
the four notes, vt, mi, tol, vt; finally, M. Koeni^ has succeeded 
In recording an nir, composed on eight notes of Oie gamut. 

After this there is a most elegant apparatus for comparing the 
vibrations of two sonnding columns of air by means of gas flames. 
This does for organ-pipes what Lissaious' experiments did for 
tunin g- forks ; the composition of vibrations in both cases are now 
Tendered viaible. Two jets of gas, placed over each other, are 
made to commnnicate by branch tabes with the nodal points of 
two organ-pipes. In front is a turning mirror in which the gaa- 
jete can be viewed. When the twa organ-pipes are in perfect 
nnison, the fiames appear in the rotating mirror no longer aa two 
parallel series vertically superposed, but are seen to alternate 
with each other. If the pipes are arranged so as to give beala, 
the images of the two senes will be sometimes supeiposed and 
sometimes alternating. If two pipes be taken which sound nta 
and soil, in the mirror two images of one series are seen to cor- 
respond with three of the other. By simple arrangements the 
effects can be varied in a most instructive manner. 

In another apparatus, somewhat sunilar in principle, the qnality 
of a sound can be visibly separated into its elementary notes by 
means of gas flames. Ten resonant spheres are fixed one over 
the otter, in a series gradually diminishing in size. Each com- 
municates by a tnbe with a box, which forms a pressure case, and 
from which spring ten jets of gas, also placed in a line'one over 
the other. A revolving mirror parallel to this line shows which 
flames are put in vibration by the resonant globes; the flames in 
oommnnicatiotf'with the spheres in which mere is no resonanoe 
appearing simply as a line of light. 

An apparatus for the study of the simple and composite vibra- 
tory movement in cords was suggested by M. Melde, in " Pog- 
fendorff's Annalen." This, as made by M. Eoenig, is as follows : 
cord is stretehed between two tuning-forks, which are fixed 
npon an upright support. When the forks are caused to vibrato, 
the cord will be observed to sbow the co-ex istonee of the harmon- 
ics with the fundamental note, or the co-existence of two harmon- 
ics. The beats can also be shown, either with the fundamenal 
note or with one of its harmonics. By simply varying the tension 
of the cord, and using different taning-foi^, an immense number 
of vibratory foi-ms can be produced at pleasui-e. With this intei^ 
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u «1so be executed. 

FALI. OF BADT. 

. The Iftst weekly retnm of the Registrar-General ^ves the fol- 
lowing interesting informBtion in respect to rain-fall : " Rain felt 
in London to the amount of 0.43 inch, whicli is equivalent to 43 
tona of run per acre. An English acre consiats of 6,273,640 
square inches ; and an inch deep of rain on an acre yields 6,272,640 
cnbio inches of water, which, at 277,274 cubic inchesto the gallon, 
makes 22,622.6 gallona ; and as a gallon of dlstiUed water weighs 
10 lbs., the rain-full on an acre ia 226,225 lbs. avoirdnpois; ooo- 
seqneutly an inch deep of rain weighs 100.99 tons, or nearly 101 



tons per acre. For every 100th of an inch, a ton of water falls per 
acre," If any agriculturist were to try the experiment of 
bributing artificially that which nature so bountifully supplies 



vould soon feel inclined to " rest and be thankful." 

M. Petit, the director of the Observatory at Toulouse, ape^iii^ 
of the late heavy rains, says: *'The quantity is not so unusual as 
ftt first sight would appear. The average annual fall is about 60 
centimetres, rather more than 2 feet Eoglisb. spread over about 
lOO rainy days, thus giving an average f^Jl of about 6 millimettiea 
for each day, or about 6 litres, 10 to U pints English, per square 
metre. The average of the heavy rains of the l&th, 16th, and 
17th of Januaiy, in the present year, rose to about 9 millimetres. 
Greater falla have often occurred in France. On the 19th of 
September, 1S44, 35 millimetres of rain fell at Toulouse is 30 
minutes; and on the 10th of August, 1859. there fell 69 milli- 
metres in two successive storms of about 40 minutes each in dur^- 
l»on. In recalling the impression of terror created by the sight 
of a precipice, one ia inclined to ask how it is that we are not 
terrified at saoh enormous quantities of water being snapended 
over our heads. But the question appears under a still mor« 
extraordinary aspect, when we consider the amount of heat re- 
quired to vaporize all the water which we receive in the form of 
nln. When we remember that in the tropics there fall about i 
metres of water per annum, that in our climate we have never 
less than &0 or GO centimetres, and that the masses of snow in 
the polar regions must also furnish a great quantity of water, it 
will be reaMy admitted that the annual rain-fall must be, at 
least, equal to a stratum of wat«r all over the globe of 60 centi- 
metres, upwards of 19j inches English. Jt is easy, with these 
facts given, to see Ihat the evaporation caused by the heat of the 
BUD must render to the atmosphere abont 176,000,000,000 cubic 
metres of water per day, or rather more than 2,000,000,000 of 
litres a second. And yet the furnace is 38 millions of leagues 
disbutt from us."— Jotimof o/ (i« jSoc. q/'.ir(«, JiToa., 639, 640, 1866. 
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Berthelot, in a memoir on a new kind of isomerism, ptoposes 
ttie following anbdivifion of ttiiB subject : ' Isomerie bodies — that 
Is to sa;f , bodies formed of the same elements united in tbe sama 
proportion — can be separated into a certain nimiber of classes or 
general groups : — 

1 . EgmoaUid eoti^potitinH. — Substances which appear to bare a 
purely accidental relation to eaob other; for instance, bulyrlo 
acid, C^ U« Ox, and dialdehyde (C4 H. O,),. 

S. Mdameritm. — Bodies formed bj tlie union of two distinct 
principles, so that in Uieir formnlie a kind of compensation is 
established ; for example, methylacetic ether, Ct Bj (C4 H^ Oi), 
Wid eOiylformio ether, C4 H4 (Ci H. O.). 

3. PoJymeruM. — Compounds arising fnmi the union of sereral 
molecoies to tana one; this is shown in the case of amylene 
(Cm Bid) and diamjlene (C^ Hn,)*. 

4. I»om»itiii, propaij/ to caUed. — There are bodies that, differ- 
ing in their properties, retain these distincdve features in their 
passage through certain oompounda, Uie properties of which 
result from the internal atruetare of the oomponnd molucole 
taken as a whole, rather than the divergitj of the components 
which have produced it. This is observed in the cases of essence 
of terebenthine and citron, the sugars, the symmetrical tartario 
acids, and the two classes of ethjl-sulphates. 

5. Phyneal homa-itm. — By which is meant the different states 
of one and the same body, the diverse nstore of which vanishes 
when the substance enters int^ combinadon. To tliese five 
classes, Berthelot proposes to append a new one, called keno- 
merism, distinot from all tne others, though allied to 



6. Katomeritm. — Two different oomponnds may lose, by Vke 
effect of certain reagents wliicb bring about decomposition, dif- 
ferent groups of elements, and the remainders be identical in 
composition ; these two derivatives, however, may yet be distlaot 
the one from the other, both in physical and chemical properties. 
They retain to some estent the structure of the compounds from 
whioh the^ take 'Uieir origin. To take examples ; alcohol, hj los- 
ing 2 equirajenta of hydrogen, is tamed into aldehyde:— 
C, He O, — Hi = C, H4 O,. 

Glycol, on the other hand, by giving- up 2 equivalents of water, 
is converted into glvcolic ether (oxide of ethylene) : — 
C; H, O, — H, O, = C4 H, Oj. 

Glycollc ether and aldehyde are isomeric ; their composition is 
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Um Mune, bat Aeir prnpettleB, both physical and chemical, nre 
flxtremely different. This ii a good case of kenomeiism. As^iuii, 
eSMDce of torebenthtne oombines with fajdrochloric acid uader 
different conditions to form two distinct hydrochlo rates, the 



KECHANICAL ENEBGT 07 CHEHICAL ACTIOirS. 

A sagTBMve paper, hj Dr. Van der Eolk. on the meduHiical 
rr M chemical actions, Mpeared in " Pogeendorff's Anna- 



h^" 



I time Biace. Mr. ! 



that (here is a connection between the experiments of Deville on 
dissociation, and those of Pavre and Silbennann on evolution, 
and. In a few cases, absorption, of beat by chemical combination. 
Bbuiing from the point tunt every sultstance niised to a certain 
temperature above zero has received a ^ven amount of lieiit. or, 
as termed by Thomson, contains a dtifinite quantity of energy, 
the anthor proceeds to examine the different cases presented in 
chemical nuion, when the body, after combination, possesses 
either more or less energy than its constituents. He thus arrives 
at the following law: Bodies which evolve heat, when decom* 
posed by elevaUon of temperatnre, are not reproduced by subse- 
quent cooling. Interesting examples contirming this law are 

ned from Fsvre and Silbermann's results, from which a seoond 
rem Is ratabtished, namely, that when a body on boating 
passes fh>m one condition to another wilJi evolution of heat, it 
does not return to its first condition upon subsequent cooling; 
plastic sulphur, barley-sugar, phosphorus, ete., follow this law. 
The converse to this theorem, though not proved, yet is shown to 
be frequently confirmed. From these laws ib is stated Ibat, in 
order to produce a chemical compound, not only must there be 
the chemical force or affinity sufficient for combination, but there 
must also exist the necessary energy. To illustrate this, exam- 
ples are adduced of phenomena wnich have hitherto stood as 
enigmas in chemical scienoe. Thus the electric spark, itis known, 
can cause the combination of an unlimited quantity of some gases, 
as, e.g., oxygen and hydro;^n, whilst otner gaseous mixtures 
can only bo gradually combined along the path of the spark itself, 
as, e. g., nitrogen and oxygen. In the first case, the energy of 
the constituents exceeds that of the compound ; combination of 
the mass therefore occurs as soon as the power of affinity is in- 
creased by the spark ; the union of a few atoms of hydrogen and 
oxygen developing sufficient heat to cause others to combine, and 
thus of the rest. In the second case, however, as the energy of 
the constituents is less than that of the compound, the electric 
spark has not only to increase the affinity, but at the same time ta 
add the needful energy. Henoe, as no heat is evolved by the 
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iiMOD of a few atoms of nttrOgen and oxjgen, the oombinBtion 
cannot ezteod throa^hoot tbe mass, bnt occnra only along tha 
liae of tho spark, which, in this case, has to increase both affinity 
and energy. 

IS inTEOGEN AIT KLBKEWTI 

Chemistrjr and astronomy at the present day seem to be twin 
Bisters in science, as their independently obtained results remark- 
ably confirm each other in many recent instances. A late exam- 
ple of this is in reference to the constitution of nitrogen, and is 
afforded by Mr. Huggins' observations of the spectra of some of 
the nebalce, taken in connection with obserrationa of the nitrogen 

rtrum made in the laboratory of Mr. Waltenhofen. Bolb 
B obeervers have been led to the suspicion that nitrogen is 
not an elementary substance, bnt a compound of more simple 
forms of matter, — the former, by observing in the spectra of some 
of fie nehuls some, but not all, of the lines of the nitrogen spec- 
tmm, as if nitrogen were a compound body, and tliose nebuin 
contained, among the materials of which they are composed, one 
of its constituents and not the other ; and the latter, by the dis- 
corery that, in a highly rarified nitrogen atmosphere the violet 
rays itisappear before the Woe and green rays. — Mtehaniei' 
Magatine, Oct., 1865. 

Mr. Henry Kilgonr, of Edinburgh, maintains th-it nitrogen is 
carbonic oside in an allbtropic state, having had its activity 
diminished by heat, electrici^, or some other force at present 
nnknowu. His chief points are that carbonic oxide and nitrogen 
have exactly the same atomic weight and atomic volnme, and 
very nearly the same specific gravity and specific heat ; that both 
are neutral, and capable in only a very few instances of entering 
directly into combination with otJier bodies ; that neither of them 
has either color, taste, or odor, or can support combustion or 
respiration, or caa combine with acids to form salts, but that both 
can combine with osygen to form acids. He draws many other 
equally striking parallels, for which see Mechaaiet'' MagathM, 
Nov., 1866. 

DISSOCIATION OF GASES AT HIGH TEHPEBATUBES. 

Some interesting researches on tjiis snbject have recently been 
made by M. L. Culletet. in developing the discoveij of M. St. 
Claire Devil 1e, that at a high temperature the constituents con- 
tained in a mixture of gases will separate. As it is necessary to 
cool the dissociated elements rapidly, it was necessary to devise 
an apparatus suited to the purpose. Bt means of this apparatus 
some important facts were observed. Thns, that oxygen has no 
action whatever on hydrogen, carlxin, or carbonic oxide, placed 
within a inH><s which is at a temperature higher than the melUnir 
point of platinum ; and the conclusion arrived at was, that all 
bodies would most probably be dissociated by a temperature suf- 
ficiently ingh.—InteOeeiwtt Obterver, 1866. 
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SEDUCnOR or ALUmHIDK BT KIHO. 

The larger item of the coat of alnrmninm has hitherto been 
that of the sodlnm used in its reduction ; bnt we are now told 
that M. Basset, of Paiis, has succeeded in reducing it from the 
chloride bj means of the much cheaper metai, zinc. His plan fa 
to fuse chloride of aluminium with an excess of zinc, and he states 
that the results are chloride of linc and an alloy of zinc and 
almniniam, from which all the zinc may be driven off bj a white 
heat. If this process be practicabte on the laree scale, there wSl 
be no reason whj alumimum should not speedily become cheap 
enough for employment in the many mechanical appiic^ons for 
which it is so adourably fitted, instead of being confined, as at 
' present, to ornamental uses only. — Meek. Mag., Jan., 196&. 

maBEDIESTB OF ATHOSFEEBIC AIB. 

H. Beinsch stretched eighteen square feet of carefblly wa^ed 
linen cloth upon pules, bo as to form a sort of roof. Over one snch 
roof he allowed very dilute hydrochloric acid to trickle for four- 
teen days, and over another a one-per-cent. soda solution for the 
same time. The collected liquors were then evaporated and ex- 
amined. The acid liquor was first distilled. A beautiful violet- 
<x>lored (an aniline?) compound passed over first, then sal ammo- 
nlac, and, last, some pyrogonous prodncls arising from the organic 
anbatances absorbed by the acid. The residue was then com- . 
pletely carbonised, and the ash examined. It contained traces 
of metals precipitable by Hi8 (Pb, Sn, or Cu?). The aqueous 
extract of the asn contained Na, considerable traces of Ca and K, 
and doubtful traces of Mff. The hydrochloric solution of the ash 
contained Ca, Fe, Mn, Al, and traces of SOg. Silica remained 
behind Insoluble. In the oollected soda liquor the author found 
much CI and CO,, with decided traces of PO« and SOs. There 
were also traces of Ca, and much organic matter, with Pe, Hut 
and SiO|.— ^. Jahri. /. Pharm., 24, 193. 

CBYSTALLOGEinC FOBCE. 

According to M. Enhlmann's researches on the Crystallogenio 
Force,— on the artificial ciystalUzatlon of mineral substances and of 
metals by humid meuis, — when crystals of carbonat« of soda were 
placed in a solution of sulphat« of copper, a layer of carbonate of 
copper was precipital«d on them ; by degrees the whole of the 
carbonate of soda changed into a solution of sulphate of soda, 
whilst the slowly-formed crystals of carbonate of copper produced 
artificial minerals, closely resembling azurite and malachite. la 
the same way, crrstais of carbonate of soda placed in a solution 
of solphate of nioKel formed blue and green carbonate of nickel, 
and placed in a solution of nitrate of cobalt produced magnificent 
ruby-red crystals of carbonate of cobalt. The anthor states that 
the reduction of metals to the crystalline state con be produced 
bv'the action of water and acids ; especially is this tlie case with 
alloys, and he shows that a lead alloy can thus be crystallized. Sul- 
pliatB of copper placed in a solution of polysnlphide of potasaum 
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became covered with snlphlde of copper, upon which were depos- 
ited fine rhombohedric crystals of sulphur. Gold haa been pro- 
educed in the form of a beautiful crystiUline gold-sand, by placing 
-chloride of gold, contained in a poroos vessel, in the midst of a 
. solution either of sulphate of iron, hyposulphite of soda, or ox&Iio 
acid. M. Kuhlmann then mentions another remavtable result he 
obtained, bj placing crystals of sulphate of copper in a soludon of 
.monosulphide of potassium, and concludes by showing that wood 
has a true deoxidizing effect upon the salts of copper and iron, 
Xransfoiimng tlie sulpHates into sulphides. 

BEDuaNTs or WIlirES. 
M. Pasteur states that he has carefully examined these ae^ 
menta, and has found thej can all be classed under three heads.. 
The first are crystals of bitartrate of potash, neutral tartrate of 
soda, or a mixture of the two salts. These adhere to the sides of 
the bottles, and have but little influence npon t!ie composition and 

aualily of the wine. The second kind, also covering the sides of 
le bottles, are brown coloring matters, which, originally dissolved 
in the wine, are gradually rendered insoluble by oxidation. This 
sediment, therefore, is caused by the presence of oxygen existing 
in the air which is over or dissolved in the wine. By several ex- 
periments upon different wines enclosed intubes, the author proved 
this fact, and shows that the deposit takes jilaee more rapidly when 
the tubes are exposed to the light. The wine becomes of a lighter 
color, and acquires the peculiar odor and flavor of old wines which 
have returned &om a voyage. He attributes the good effect of a 
tropical voyage upon wine, not, as has been recently supposed, to 
the increase of temperatm'e, but to the continual changing of the 
vitiated air over the wine through variations in the pressure from 
constant shaking and evaporation. Accordingly, wmes hermeti- 
cally sealed in m>tllcs without oxygen have no sediment; indeed, 
do not sensibly change in any way. The third class of sediment, 
by far the most injurious, is composed of various cryptogamio 
vegetations, which, acting as ferments, are the sole cause of the 
" diseases" of wine. The author infers that wines would be im- 
proved by leaving them in the cask until ripe, and then bottling 

' OTILIZATIOIT OF BKWAQB. 

At the meetitig of the London Chemical Society, February 1,. 
1666, Dr. Gilbert read a lecture "On the Composition, Y&lue, and 
Utilization of Town Sewage," of whieh the following were the 
oonelosions: 1. It is only by the liberal use of water, that the 
refose matters of large populations can be removed from their 
dwellings without nuisance and Injary to health). 2. That the 
discharge of town sewage into rivers renders them unfit as a 
water-supply to other towns, is destructive to flsh, causes deposits 
whi^ injure the channel, and .emanations which are injurious to 
health, and is also a great waste of manurial matter. 3. That 
tbe proper mode of boUi purifying and utiliiing sewage-water is 
to apply it to land. i. That, considering the great dilution, con- 
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etaat dtOj enpoij, gnaber amoont in w«t weodiw, and ooM of 
distributioD, it u best fitted for applicodoa to grass, althongfa it 
may be occasioDclly ftppUed to other crops under nivoraUe circum- 
ttances. 6. That the direct result of the general application of 
town sewage to erass-Und would be an enormous increaae in the 
production of mOk (bntter and cheese) and meat, whilst by th« 
oonsumpdoa of the grass a large amount of solid manure, appli- 
cable to arable land and crops generally, would be produced. 

HETHOD or OBTArann) the odobitebous PBmCIFXJSa 

07 FLOWEBS. 

The means osed hitherto for obtaiuinff the odorous elements ol 
flowers are troublesome and mors or less wasteful. A volatile 
essential oil, obtained from well-purified PennHylvania petroleum, 
aod termed petroleum ether, is now used very successfully for 
this purpose. It absorbs the odorous principle of the flowers, 
new quantities of which are added continually to it, nntil it 
becomes saturated. It is then separated from tne odorous prin- 
ciple by evaporation, but little of it being lost. The fatty and 
outer matters associated with the perfume, which is left behind, 
may be separated from It by means of alcohol, in wfiich they are 
nearly insoluble, but wliich dissolves the odorous principle with 
great facili^. This method may be used for extracting any 
aroma, especially when oontuned in flowers. — JntfUedmil Obwr- 
ner, ^prii, 1866. 

PBOCB8B lOB BtAISmQ WOOD. 

In the " Journal of the Franklin Institute " for November, 1866, 
Is described the process of Barton H. Jenks for staining woods. 
The wood to be treated is placed in a cloae vessel, which is con- 
nected with an air-pump, and the ^r is removed. The coloring 
fluid Is then allowed to enter and permeate the wood, which it 
does in a veir thorough and even manner, on account of the 
removal of ^ nlr from the fibre. Tiie excess of fluid ia then 
pumped out, or the wood is removed and allowed to dry In the 
usual way. Specimens of white pine were stained with the fbl- 
kiwing Bubstaocea : — 

1. Nltnte of iroa Wum gisy, light. ■ 

3. Khnte of iron ud panffin Warm gia;, duk. 

S. Snlphxte of iron Colder gnf, light. 

i. Snlphste of iron uid puaStii Cold gnj, duk. 

5. Bnlphste of iron nnd logwood Uka S. 

6. Bnlphftts of iron, logwwid, and paraffin Liku 3. , 

, T. Ohronuta of potadi YbIIow gnj, light 

8. Chronuts of potuh Bod puaffls TbIIow grav, diurk. 

9. Biehromato of polaah .... Yellow im.;, between T uid B. 

10. Biohromate of potash aod paraffin . . Verj rioh jeilow graj. 

11. Logwood lilght orang*. 

IJ. LogwDod sod paraffin Duk ocauK*. 

13. Aultiuebliie BlaUiilato. 

II. Anillae bine and paraffin Blnidi date, dark. 

16. Aniline ml Violet, with fellow ihade. 

16. Aniline red and panffln ...... A little darker than 15. 

IT. Aniline ■olferino Rioh pnnila. 

IB. Aniline a>lfkiliia and paraffin lUah porple, damn 
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BFOKTAmotrs coMBUflnoH or FTSOTECHNICAL COXFUUTUDS. 

The foUowing are extracta from & commmdcation of Mr. Thonuia 
Am&ll to the " London Fbannaceutical Joamsl," of Septembor, 
1866 1 " The cotnpoBidoDS which are liable to this spontaneous 
action all contain chlorate of potash and Bulphar, with nitrates of 
gbrontia and baryta, oxide of copper, eta., as coloring agents. The 
caase of this action I beliere to De, in most casen, acidity, either 
of the Bulphnr or some oUier ingredient used. It is weU known 
that moet of the flonr of sulphnr, as met with in commerce, has a 
slightly a<nd taste. This acidity has been atCribai«d to atmuspberio 
oxidaoim from Ions exposure, but more probably is caused by 
partial combustion daring sublimation. Now, supposing sulphur 
oontaudng a slight trace of sulphuric acid to be mixed with chlo- 
rate of potadi, n will liberate a corresponding quantity of chlorio 
add ; this at once oxidizes more aalpbur, ana so the mutual reac- 
tion ^;oes on until the mixture iemtes. But we have also nitric- 
acid m combination, and the near^ anhydrous rapors of these two 
acids will sufficiently account for the beating and ignition of Qie 
compounds in which they are evolved. 

"I have been informed by practical pyrotechiiista tbat they 
never use sublimed sulphur, bat buy it fn roll, and powder it for 
use when wanted; and I believe that latterly the sulpnur has been 
superseded for indoorusea by a mixture of diellacand resin. This 
has the merit of comparative safety, although tbe brilliancy of the 
colors will not l>eM: oomparisou with those formulie where sulphur 

" These remaib do not apply to a most dangerous compound 
fcff purple fire, which conbuns chlorat« of potash, sulphur, nitrate 
of strontia, and anhydrous sulphate of copper. Although the color 
ia exceedinglj] beautiful, 1 can enumerate five deaths from cxplo- 
rious, in addition to other cases not fatal, where this formula was 
in use ; and J have tuid it ignite four times in my own experi- 
ments. In this case no acidi^ of the ingredients seems requisite. 

" I am disposed ta attribute the ignition, first, to the anhydrous 
sulphate ofcopper attracting moisture from the air; next, to double 
decomposition of the copper salt and chlorate, ultimately forming 
ciiloride of copper (possibly bichloride), with evolution of chlorio 
oxides or chlonc acid. I have substituted black oxide of copper 
for the sulphate, and the mixture has not shown any tendency to 
ignition. 

■ ' I believe that disaster may be frequently averted by first mix- 
ing a few drachms of the inn'edients in a mortar. If die ingre- 
dients are pure, no smell should be perceived; but if acid^be 
contained either in the sulphur or other ingredients, a peculiar, 
somewhat ozonic odor will arise, which may be considered as 
, indicative of danger." 

SPONTAKBOCS COKBHSTIOV OT COAL OH fiOAKD SHIPS. 



tion of so many vessels : — 
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There are k great many opiiiioDs afloftt rdative to the oauM ^ 
tpODtaaeons combnstion. some ascribing it to the chemical com- 
posttioD of die coal, othen to the absence of Tentitation, either 
Datura] or artificial, irhil« others, agida, oonsider it is caased by 
moistar«. 

I. As to the chemical composition of co^. Owners know that 
one kind of ooal is more liable to heat than another, and some 
will not ship that which is dan^rons ; but others are less scrnpn- 
kras, and ship all kinds. This might be partially checked by 
obli^g owaers to deposit at the Customs an analysis of the cotds 
sent by them ; they would be afraid of having any fire traced to 
their coal. But a better method Is suggested by Mr. R. Hunt, 
F.R.S., of the Mnseumof Practical Geology, in England. A ma- 
chine has for some time been employed for washing away tbe iron 
pyrites, or bisulphuret of Iron, from the small coal at the pit's 
month, preyjous to converting it into coke. While the coal is hi 
transit, the oxygen acts upon the bisniphnret of iron, and evolves 
great heat; eouseqnently, if the iron pyrit«s were excluded, a 
great source of danger would be obviated. The cost is only about 
sixpence a ton for the washing, and would be amply set off by 
die lower rate of insurance consequent on greater security. 

3. As to natural ventilation. It is chiefly small coal whi(A 
heats, there being room in large kinds for the air to ciTcnlat« be- 
tween the lumps; bat as the Chilian consumer requires small 
ooal for smelling purposes, the only remedy is for shippers to solid 
ts lan;e coal as can be used. 

S". Artificial ventilation. Mr. Hunt proposes a method of se- 
eming this ; but its efficacy has not yet been proved. It is to let 
down a pipe in the after part of the snip well into the coal, and to 
let down one in the fore part, with the top communicsiting with 
the chimney of the cook's galley; this would produce an op 
draught, and keep down the temperature of the coal. 

4. Moisture. Coals are in every way liable to get wet. At the 
pit's month they lie uncovered; in the wagons tbey are not in any 
way protected, the expense of tarpaulins being too great. While 
bein» shipped, the hold is open to the weather,- and atsoaUie 
hatches are frequently taken off, and the spray and sea air must 
necessarily dampen them. 

On the whole, the committee commended to those connected 
with shipping coal — 

That coal of undue fineness or damp coal should not be shipped. 

That a rod similar to those used in British ships should be used 
every twelve or twenty-tour hours, to ascertain the tempemtore 
of the coal. 

That the proposition of Mr. Hunt for artificial veutilafjoa should 
be tried. 

That t1)e coal should be washed previous to shipping. — Sckit- 
tific American. 

PBOTECTION OF VKSSELa' HULLS. 

The Jonvln composition for protecting the hulls of ships has 
beentiiedon tbe French atmor-plal«d vessel, the "Helene," wldch 
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«U UsBolied ia Deoember, 1869. Frarioiu ta that, her hull WM 
eovered witfa two coats of paint, the base of which consisted of 
metallic zinc in powder, and then with luiniiim jMunl containiag 
-ten per cent, of M. Jouvin's poisonotu composition. After re- 
maining fifteen mootiis in the water, she was pliiced in the diy 
dock, when her hall was foand to be covered with a graj, mud- 
like matter, to the surface of which a few maasels had attached 
themaelTes b; their by ssos, thna being isolated fram immediate 
'OOBtact with Che poisonons composition. A slight touch was sof- 
. fietent to detach them. They were principally collected on th« 
spoU at which the struts bad been fixed, which were only painted a 
few moments before the vessel was launched. There were no 
. marine pUnte, and no barnacles. These results seem to be highly 
Mtisfactorv, Since neither plants nor moUaska can attach them- 
' selves, an^ the bottom may be cleaned by brashes, or even by 
-rublH^ wit& a piece of wood, without the necessity for scraping. 

StTLFHUBETTXD HTDBOOEK. 

This gas, which, for experimental purposes, is usnally obtuned 
by means of snlphnret of iron, may be procured more conveniently, 
and in a state of great purity, by the use of sulphuret of calcium. 
The latter is formed very easily by mixing uncalcined powdered 
gypsum with one-fourth of its weight of calcmed gypsum, and pow- 
dered pit coal equal to one-third of the whole of the gypsum used, 
and working up the mixture to a stiff dough with water ; next form- 
ing it into pieces four inches long, two wide, and one and o-lialf 
thick, sprinkling them with powdered coal, and drying them ; then 
placing tliem with coke in a wind furnace, and keepmg them at a 
very high temperature for two hours. When cold, t£ey will Ira 
found, externally, to consist of oxysulphuret of catcinm ; but, in- 
temallv, of pure peach-colored sulphuret of calcium, which may 
-be broken in pieces about the size of nuts, and preserved in wetl- 
etoppered glass bottles. If water is added to these, and then snl- 

Ehnric acid in small quaatitiea at a time, sulphuretted hydrogen 
: given off with g^'eat uniformity. — Sctaitifie Bfnao. 

ACTIOK or si:a-wateb ufoh metals. 
In a paper by Messrs. Calvert and Johnson, in the London 
•' Mechanics' Magazine" for lilarcb, 1865, are given the results 
of experiments in which twenty square centimetres of various 
metals, carefully cleaned, were immersed in eqnal volumes of 
sea-water for the space of one month ; the conclusions ai-e as 
follows; I. That the metal now most in vogne for shipbuilding, 
namely, iron, is that which is most readily attacked. 2. That 
diis is most materially preserved from the action of sea-water 
when coated with zinc, and, therefore, in our opinion, it would 
amply rcpny shipbuOders to use galvanized iron as a substitute 
for that metal itself. The above facts fully confirm those pub- 
lished in a previous paper, in wbioh it was shown that when iron 
was in contact with oak they mutually acted upon oaolt other. 
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a* k nptd deBtmodoa of the two nuterials. whibt BMe 
ion took place between galTaDiied iron and the wood. 
8- The extraordinaiy resistance wEicb lead offers to the action of 
Beo-water naturally suggeata its use as a preierratiTe to iron 
TesseU against the destructive action of that element; and, al- 
though we are aware that pure lead is too soft to withstand tlM 
wear and tear which ships bottoms are subject to, stiU we feel 
that an alloy of lead could be devised wluch would meet tlie 
requirements of sbipboilders. These results are j^et more remwh- 
able when the metals are exposed to a strono^ tide and a rou^ 
Bea. Sea-water acl^ ver^ diSerently upon different brasses, ae- 
oording to the existence in them of a very small proportion of 
another metal ; thus, in pnre brass the zinc is most rapidly dis- 
•olTed (the contrary to what takes place in galvanized mm), 
whilst it acts as a preservative to the copper. Tin, on tlie other 
hand, appears to preserve the zinc, but to assist the action of sea- 
water upon the capper. The great difference between the action 
of sea-water upon pure copper and upon Muntz metal seems to 
be dne not only to the fact that copper is alloyed to zinc, but to the 
small proportion of lead and iron which that alloy oontains; and 
there can be no doubt that shipbuilders derive great benefit by 
using it for the keels of their vessels. An alloy of lead, tin, and 
antimony has been found by^r. J. Robinson to resist tba action of 
ae»-water beltei than any other metal or- alloy. 



M. Daubrfie ba^s a , 

various localities and at different depths, and has presented his 

resnits to the Academy of Sciences of Paris, as follows ; — 

1. The density of the Dead Sea increases with the depth. 

2. The composition of the water is not identical throughout it< 
extent, even when those localities near the mouth of the nverand 
the small streams which enter it ai'e excepted. The water taken 
five miles to the east of Ouadi Mrabba contains four times more 
lime than that taken five miles east of the Ras Feschkab ; but the 
latter contains twice as mucb sodium as the former. 

3. The concentration of the water is also very variable in dif- 
ferent localities. 

4. The water collected to the north of Sodom, in the part 
which forms a la^on, contains more chloride of sodium toan 
chloride of magnesmm, which ia the reverse of the ordinary char- 
acter of the waters of the Dead Sea, and explains the possibility 
of fishes living Uiere. 

5. The proportion of the saline matters remains the same at 
all depths ; except that the bromides appear to concentrate at 
depths of 300 metres, 

6. The water of the Dead Sea appears to contain no iodiae nor 
phosptioric acid. 
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7. Hie speotroscope detects in the dried salta neltber Iltiiiam, 
catciuin, nor mbidjum. Thev contain but llltle Bulphnrio scid; 
but are composed sluost exclusively of chloride of magnesiam, 
Bodinm, calcium, and potassium, and of a certain qnautitj of tb« 
bromides of these bases. Tlieir relative richness in bromine and 
potssss is lach as to deserve the attenlioa of manu&ctaren of 
these artlclea. 

8. The waters of the riverB and sfn^ngs umiDd the Dead Sea 
are cmnposed of chltNrides, solpbates, and carbonates of lime, 
magnesia, soda, and potassa, and contain no tiromine appreciable 
to Mialyda. 

WaUr of the Bed 8ta. — MSI. Roblnet and Lefort hare jnst 
submitted to the Acadetnr of Sciences of Faris an analysis of the 
water of tlie Bed Sea. It shows that in a litre there are 45.38 
grammes of fixed salts, of which 30.30 are chloride of sodium, 
2.88 chloride of potassium, 4.04 chloride of ma^esium, .06436 
bromide of sodimn, 1.79 sulphate of calcium, and 2.74 sulphate of 
magneriam. £Kcept in heiag a little more intenselj saJine, the 
compaction of the water of the Red Sea Is thns just the sama 
as that of average sea-water, but very different indeed from that 
of the Dead Sea, so that this analysis quite disproves the hypoth- 
esis that between the Dead Sea and the Red »ea there exists a 
subterraneous communication. 

The fallowing table, by UM. Robinet and Lefort, from the 
" Comptes lienduB," gives the percentage composition of the re». 
Idoe obtfdned by evaporation from the waters of the ]llediterm> 
Bean, Red Sea, and Dead Sea: — 

HUilSTiDua. Eld Sta. Dad 5m. 

CIiImIM 53.92 fiO.SI 6&.Tg 

BromlDe 1.U l.ll Ll£ 

Sadinn) BI.IS 30.93 11.31 

PoUwiom 1.W S.U S.71 

Coleiom 1.19 1.10 G.61 

Hagiiaiiiam 1.63 1.64 J15S 

SDlphorl* Aold a.43 e.3S LOS 

From this we pereeive that while the Mediterranean has a much 
larger qnantity of potassium than cither of the others, and both it 
and the Red Sea have nearly three times as much soidinm as the 
Dead Sea, the latter has more chlorine, more caleinm, laoia mag- 
iiedom, and less sulphuric acid than either of the former. 

AIT iDTASTAOBOUa METHOD 09 PEEPAEmO OITOEH, 

Fl^tmann'a method of preparing oxygen from bleaching-pow- 
der depends on the complete decomposition Vf a concentrated 
solution of hypochlorite of lime, when warmed, with a trace of 
freshly-prepared moist hyperoxide of cobalt, into oxygen and a 
Bolutian of cliloride of caleinm; no chlorate of lime is formed, 
and the whole of the active oxygen is given off, at a ten^erature 
of 70° to 80° C, in a regular current, with a gentle foaming of 
the liquid. His exphuiadon of the process is t&it a lower hyper- 
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tadAo ooBituitly takes oxygen from Um hTpocUorite Df lime, and 
pssaes into a higher oxide, which is decompoaed into oxygen and 
the lower oxide, aad the process is then, repeated. One-half to 
flue-tenth of one per cent, of hyperoside is sufficient to decompose 
•n indefinite amount of the hypochlorite. According to him, the 
idTMitages of tliis method are: 1. The evolution of the gas in 
very r^ilar and easUr managed, so Uiat the process may be 
BMd for lecture experiments in which a gas bladder cannot be 
employed. After the heat is once applieil, the lamp may oBuallj 
be removed, the decomporilion going on to the end. a. All the 
oxygen of Uie iiia4«rlal la olitained, which is not the case when 

iside of manganese is heated. S. It is much ciieaper than that 

IS of chlorate of potash.— .JjM. do- CAouewuiPMr., 134, 64. 

OZTQEIf OBTADIKD FSOK ATH03FHEBI0 AIB. 

Onr ordinary modes of obtaining oxygen, for experimental and 
other purposes, are very costly or very troubleaome. It may, 
Itowerer, De procured with great facility through the medium of 
permanganate of soda, which, as it may be used over and over 
again for the purpose, will entail but a trifling expense. Aloto- 
fl^ieric ^r is passed over a solution of the permanganate, which, 
after a wbile, becomes s^nrated with the oxygen it has at>eort>ed, 
Che nitrogen liavlng passed off. To separate the osygen from 
Hie solaUon, a current of vafHDr at a proper temperature u substi- 
teted for the cnrreot of air; this, almost witliout producing tiaj 
change in the permanganate solution, further ttian dilution, 
causes the oxygen to bo evolved. Concentrating the solution bj 
heat renders it again fit for use, especially if a very amail qaui- 
ti^ of Uie permanganate is added to it. — Intd. Obtener, 1866. 

JAPAHESX HABD riBEWOBKS. 

Dr. Hoffinann lately exhibited to the London Chemical Socie^ 
some small paper fuses brou^t iiom Japui. They burn with s 
small, scarcely luminous flame, a red-hot ball of glowing saline 
matter accumntating as the combustion proceeds. When about 
haJf of the f\ise is consumed, the glowing head begins to send 
forth a snccession of splendid sparks, assuming the character of a 
brilliant scintillation very similar to that observed in burning a 
steel spring in oxygen, only much more delicate, the indivifial 
sparks branching out in beantiful dendritic ramifications. HiB 
first idea was to look for a finely-divided metal in die mixture ; 
but examination in the laboratory shomed that it was quite free 
from metallic constituents, and contained only carbon, solphur, 
and nitre ; ttaese ffere present in the following proportions : oar- . 
bon, 17.32; sulphur, 29.14; nitre, 63.64. Each fuse oontained 
about 40 milligrammes of IJie mixture, folded up in fine paper. 
He had easily imitated them. A mixture of carbon, 1 (powdered 
wood charcoal), sulphnr 14, and nitre Si, produced the phenom- 
enon In even a more striking manner. Ordinary English tissne 
paper might be used, but the genuine Japianese paper was far 
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COLORATION or QIASS. 

H. Pelonze having observed th&t the glasses of commerce ivere 
oolorfld yellow by carbon, salphur, silica, boron, phosphanu, 
aluminium, and even by hydrogen, was led to make a series of ex- 
periments for ascertaining the cause of the identity of the results 
with Booh different reagcnta. His conclusions, yeriSed beyond a 
doubt, have a considerable importance in reference to &e posdble 
perfection of fflaaa maDitfscture. His first conclusion is, that " idl 
tfa« glasses ot conmierce contain snlpbatae." These salts (rat 
pbates of soda, potassa, or lime) render the glass more or leM 
^erable 1^ atiDoepb«rio agency, and come into the class from 
two Boareea, eitber direcQy from the nse of these sulphates aa a 
flax, or from the presence of the sulphate of soda as an imparity 
in the commercial oarbonate. The effect of their existence may 
be seen by examining many of the panes of glass in our windows, 
wUcfa have been for some years exposed to the air, when the anr- 
&oe of the B^aat will be found to be corroded and partially oiMqus 
like giDtma^asB, and by examioatjon under a magnifier will ba 
found to be covered with crystals. He found these snlpb^ei 
present from one to three per cent, in all the commercial glasses, 
window, plate, table, bottle, and Bohemian glass ; he also found 
two per cent, of sulphate of soda in a glass from Pompeii. The 
eoloration is now easily explained; the reagents named above 
reduce the sulphates and prodnce an alkaline Holphuret, which has 
the property of giving the yellow color. He proved this by show- 
ing, first, that when the glass materials were carefully purified 
from aulphates, no color was produced by carbon, hydrogen, bo* 
Fon, silicon, phosphonis, or tdumininm ; and, secondly, that an 
alkaline solphnret added to the pure materials prodnced the coliw. 
—Aead. dt» Beieneet, Paru. 186a. 

CHEHICAL COMSTUDTIOW OF THE BBAHT. 

Liebreidi has discovered in the f^«sh brain of man and anlm^ 
a crystalline substance which he has called protagon . After free- 
ing it from blood and membranes, tbe brain should be rubbed in a 
mortar to a fine paste, and the mass agitated in a flask with water 
and e&er: Cholesterine and solnble substances being thus re- 
moved, after filtering, the mass is treated witii 85 percent, alcohol 
at 45° C. in a water oath, and ^en filtered through a water-bnth 
filter. The filtrate being cooled to 0° C, an abandant floccalent 
precipitate falls, which must be filtered and washed with cold 
ether to free it from cholesterine ; the mass being then dried un- 
der an air-pump over snlphnric acid, moistened with a little wat«r 
and dissolved in alcohol at 45° C, the solution, after filtration, is 
to be cooled gradually upon a water bath to the mean tempera- 
tore of the air, when ft will be found filled witb microscopic crys- 
tals, — these differ somewhat in form aocordins' to the quantity of 
alcohol used. The pure protagon thus obtained was found to have 
the formula Gtsi Hui N* VOm. Dried, it is a light floociilent pow- 
der, soluble in hot aloobol and ether, but wii£ difiSculty in cirfd. 
17* 
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poaition separate it remnrkably from other known substances. He 
considers that the glycerin-phosphoric and oleo-pboephoric adds, 
cvrebrin, etc., of the books ar6 secondniy pmdncts of the dec<Mn- 
position of pratagon. — Arm. der Ohemie and Pkarm., 184. 29. 

CHEHICAL ACTION OF THE PANCEEATIC JDICB. 

The ttady of the Amotion peifcmned by the pancreatic seoreljoa 
In the animal economy has led to the discovery of properties pos- 
■eesed by it, which, in a chemical point of view, are of great inter- 
est. In ordinary ciroumstanoeB, fat la incapable of mixinp; with 
water. After having been heated along with tiiat Suid, it w^ 
separate perfectly from it, even before cooHng. Sach is not the 
CMe iif it has been previously heated with fresh and acid panere- 
atio juice. It will then form an emolsioQ by mere mixture with 
water, a circumstance which is remarkable, as its constltntioD has 
ondergone no change that onr present chemical knowledg^e will 
enable us to. detect. That a change has taken i^ace in it is, how- 
ever, certain; and it is equally certain thatthis change is not sapon* 
ificatlon, as the fat globnles remain perfectly distinct, and of neariy 
. uniform size. The researches of chemists will, no donlit, nV&- 
mately throw light on the circamstance, which may lead to iinpoF- 
taot results in more departmenta than one of practical scienoe. — 
IntdUxtutd ObMerntr, 1666. 

PEOTECTIOH OF IHOW. 

It has been ascertained that sheet-iron may be protected from 
oxidatiDn by ooatim^ it with b thin fused layer of mt^notjc oxide. 
For this purpose it is embedded in hsraatite, or some other native 
oxide of iron, reduced to a, fine powder, and kept for several hours 
at a red heat, and then is allowed to cool gradually. The Uaek 
coating produced in tlie same way by a coBODination of the oxides 
of zinc and iron la probably still more effeetive. It may be found 
reiy advantageous to cover in this way the iron used in ship- 
building. 

DISIKFBCTAin^. 

As an illnstradon of the want of general knowledge of the lawi 
of disinfection, and of combined aadon between loc^ anthoritaefl,' 
the author said he migiit refer to what Is being done in London. 
The dnuaage of 1000 acres, saturated with a powerfully oxydis- 
ing disinfectant, mingles in the sewers with that of another 1000 
acres, to which a powerfully deoxydizing agent has been applied. 
The result is, that an enormous amount of monev is expended 
with but very inadequate results, and many valuable agents may 
fallintodtscreditfromlhe wantof discrimination in their applica- 
tion. Disinfectants of great value are being^ used for piuposes 
fbr which they are totally unfit ; useful, but incompatible, oisin- 
fectanta are recommended in the same paper of instructions, and 
<ilwiiti'*wl« of Uie most potent description are given to ignoraat 
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penmi without wuntng as to th«r appUcadon. The best pUn 
of diNDfecdoa should, therefore, be definitely setded, ana iu 
adopUon made aniform. Disinfectants should always supplement 
eacn other, bo as to pervade the whole mass on the meetinfi; 
of Uie contents of Tanous sewers. The oppoeita, however, la 
now taking place in London. Oxydizing disinfectants are by 
Ear the best Icnown and most used, as they appeal directly to 

Cpalar prejudice by destroying foul odors; whilst antiseptics 
re Uttle or no actioit on these gaflea. Tliis fallat^ns mode of 
cstjanitting relative valne is an injustice to antiseptics. In prac- 
tical won, oxydiaing disinfectants are always very inadequate, 
except for a short time after application. At other times the oxy- 
dicing agent has more noxiODs material than it oui conqner ; and, 
bein^ governed in its combinations by definite laws of chemical 
afflnUy, the aolidinrettod and carburetted hydrogen, the nitrogen 
and phosphorus ba«iB, and other vapors, all have to be burnt up 
before tiie oxydizing agent can tonch the germs ot infection, 
whilst the renewal of the gases of putrefaction will constantiy 
riiield the iofeotioiis matter fVom desbiiction. Oiydizine disln* 
fectants destroy infectant snbstanoes ; antiseptjcs act by destroy- 
ing its activity. Of all antiseptics, tar and acid^ are most 
powei-ftil ; and, of these, carbolic add. By the latter, embryotio , 
life is rendered well nigh impoasible, and all minute forms of 
animal Hfe perish inevit^ly. If the infectious matter of cholera 
possesses, aa is now almost universally admitted, organic vi- 
tality, it will be destroyed beyond revival when brought into 
contact with this vapor. The additioa of permanganate of 
potash to water will destroy tlie cholera virus. The oxydizing 
powers of this agent, although very energetic on dead organio 
matter, are Ruccessfully resi^d by living organisms. The sci- 
entific prosecution of accurate experiments and observations in 
reference to the cholera, similar to those in respect of the cattia 
plagne, are highly important, as the third report of the commis- 
sioners on the latter subject has given us more insight into that 
pestilence than we possess of any human zymotio disease, and 
there is no reason why a similar ^&n should not be canied out in 
this Instance. -^ W. Crookcs, in Beader. 

The Hastings Prize Essay on this subject, by Dr. Thomas Her- 
bert Baker, is published in the number of the "British Medical 
Journal " for January 6, 1866. The following is a Rommary of 
the author's conclusions: — - • 

1. For the sick-room, fl-ee Tontllation, when it can be secored, 
togeUier with an even temperature, is idl that can be required. 

5. For rapid deodorization and dlrinfeetion, chlorina is the most 
effective agent known. 

8. For steady and contiunoua effect, ozone is the bert agent 
linown. 

4. In the absence of ozone. Iodine exposed, in the solid form, 
to the air is the best. 

C. For the deodorization and disinfection of fluid and semi- 
flnld substances undergoing deoomposldon, Iodine is best. 

6. For tli« deodoiizMion and dinnfisotioa of solid bodiea that 
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MNBot be deatroTMl, a mlxtBre of powdered diloilde of euio, at 
powdered snlphste of aino with sawdiut, i> best. A oiixtare of 
cnrbolic add uid ■awdiut renki next in orAxx; wid, foUowug 
on tluC, woodHubee. 

7. For the deodorization and dirinfeotion of infected aitioles of 
olothfaiff, eto., expoaura to heal at 21S° Fabr. ia the only tnia 
method. 

8. For the deodorization and disinfection of snlietMieefl Uiat 
may \m deMmywl, heat to deabuotitMi is the onl; troe method. 

couroBiTioir of AirciEirr hortass. 

The eompoCDtkm of andent mortars has been examined b^ Dr. 
Wallace, and the results given in the " Qhemioal News." The first 
specimen was ftom the great pjram id, and presented tiie appear- 
ance of a mixture of plaster, of a slight ploklah color, with g^peam. 
It did not appear to contain any sand, the place <rf' which was taken 
b; coaiaely-ground gjpsum. Large qnanljties of this material and 
of alabaster are stntMi by Frof. Smyui to be found la the TJoioitj, 
Analysis ^owed this mortar to contain 83 per eent. of hjdrated 
sulphate of lime, and 91 per cent, of carbonate of lime, besides 
, smaller quantities of other bodies. A very ancient mortar, sup- 
posed to be the most ancient io existence, was obtained from the 
rains of a temple near Lamaca, in Cyprus. The temple is now 
wholly below the groand ; still the mortar was exceedingly hard 
and firm, and appmred to have been iqade of a mixtore of burnt 
lime, sharp sand, and gravel. This mortar contained chiefly 36.4 
per cent, of lime, 80.3 of carbonic aoid, 16.2 of silica, and nearly 
39 per cent, of small stones, the lime beiuK almost completely 
carb<Hiated. Ancient Greek mortars showea somewhat the samd 
oorapoaltlan. Ancient Bomsn mortars differed, however, befog 
evidently prepared b^ mixing with burnt lime, not sand, but 
puzzeolana, or what is commonly, although improperly, callml 
TolcNiic Bsh. From all his analyses. Dr. Wallace deduces tiie 
following conclosions : That in tbe course of time the lime in 
plasters and mortars becomes completely carbraiated ; that where 
the mortar ia freely exposed to the weather, a certain propartion 
of alkaline or earthy silicate ia formed, which probably confers 
hardness, as those mortars are the hardest which bare been ItmC 
below ground. It is known that those walls are strongest whion 
arc bnilt during the rainy season, as then a Rmall proportion of 
a!iicat« of lime is formed, which not only makes the mortar itself 
harder, but causes it to unite more firmly with the stone. The 
mortar which is probably the most ancient is by far tlie hardest, 
appearing like concrete. Its excellence seems to indicate that a 
lui^e^gTBined sand la best for building purposes; and that even 
■mul gravel may, in certain oases, bo need with advantage, 

COHPOSITION or CAET-IBOH. 

Not only as a curiosity, but as a matter of profound interest to 
uheMiieal and technical wdenoe, Frof. Bemiglua Freseniua of Wiea- 
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hftden baa latelr pnbUahed s miniito uislTtfa of a Ua^ ▼arlet]' 
at Qtst-irOD, wbicB, besides a miaU amoant of elagwhteh was tn 
Meehaniea] oomtriiMtion, sbowed tiie following compositioa in 100 
parU: — 

FrcaH. 

HaUlUa Inm S3.37l> 

Hetollia Aluminimn O.OU 

Metkllie UuikiHM O.SSa 

Meullio Cbromimn 0,027. 

HeUllie VuBdiam O.OIt 

Copper 0,009 

Anentnin .................. 0.015 

AuUmoay 0.011 

Oobalt uid NMd D.OS» 

Zino tnuM. 

CMoinm O.OTl 

Usgnennm O.OID 

Titiuiiiiin O.OU 

Phospbom . 0.4M 

- BnlphD 0.03< 

Bilitima .................. S.iSS 

Oarins (dmn. «ciaib.) 0.086 

GiBpMM 3.1T1 



MAKUrACTURE OF WHITE-LEAD. 

A recent number of the " Bulletio de la Soci6t6 d'Enconrag©. 
ment" oontaioB the t«xt of a report by M. Barreswil on M. Ozouf 'b 
process for the manufacture of white-lead. It resembles in the 
main that proposed by Thenard many ^ears since, in which cai^ 
bouic acid gas is passed through b solution of subaoetate of lead. 
The novelty cooaists in the manner of producing the carbonio 
acid, which is as follows : The gases proceeding irom coke burnt 
in a specially-coQstracted furnace are, after having been washed, 
led titrough a series of tobscIs containing a solution of carbonate 
erf Boda, which thus becomes converted into bicarbonate. Thia 
anlution is pumped into a cylinder, where it is raised t« a boiling 
temperature. The effect uf this operation is to drive off half the 
oarlwoic acid, which is then passed into a vessel containing a so- 
lotion of basic acetat« of lead, as in the ordinal? method. M, 
QsH>uf states that by proportioning the quantity of carbonic acid 
gaa to the composition of the subacetate operated upon, he is able 
' t produce at will white-lead of any definite compositii 



point of some practical importance. A specimen furnished by 
him showed on analysis a composition r 
1 (PbO, Co») + PbO, HO. Several ii 



a showed on analysis a compositioa reprosenwd by the formula 



SEW FBOCB8S OF HAEDTG BODA. 

Mr. A. G. Hunter of Rockcliffe Hall, near Flint, has achieved 
a discovery, which seems likely to lead to a most valuable modifi* 
eatum in the prooesa of making soda. It has long been known 
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dut canitio fawjte wtU Mpanta the lo^nTtOftdd frnda KfloMioK 
of Milphate of Bodinm, forming tberewitli mi insoluble pretdftttnte 
of rnilphitfi of bmrimn, and le&nng OMutic aoda in solution. TIm 
decomposition of Milphate of lodiutn by oaustdc batyta is thna » far 
simpler And readier process Uian Its decomposition by Iieblaoc's 
tnetnod ; bnt oaustio baiTta has hitherto twen, and is Btill, far boo 
costly to pemtt <tf its dm for tho decomponlioa of snl]diate of 
•odiimt on the great scale. Many attempta hav« been made to 
obtdnitatadieapratefromflulphalBOf barium, or " heavT spar," 
which is a sufficiently abuudftnt natural product, bat they have all 
been otter failures ; and hence inventors have sou^it aedaloasly 
for Bomo oUier and cheaper reagent, oapableof acting, an regards 
sulphate of eodiam, m tfae siuie way. Mr. Unnt«r iiaa found a veiy 
ohe^ one. Indeed. He has discorered that lime, by far tbe ebeap- 
eat 01 all alkaline bodies, will separate the snlphmie acid from stu- 
i^ate of sodium in solution, provided that the Bolndon, after the 
lime has been added to it, be subjected to a pressure considerably 
exceeding that of the atmosphere. He states that " either hy-. 
draalio. steam, or mecbanicri i^essure," will answer equally well. 
Unless the application irf the necessary pressure, on the lu^ 
scale, should prove to be attended with greater difficulties than 
there seems any reason to anticipate, hia dieooverj will revolu- 
tionize the soda manu&otare ; and, by and b^, all the carbonate 
of sodinm prodaoed will be obtained by .the direct combination of 
caoHtic soda with catbonic acid, the caustic aoda tteins obtained 
by a process embracing only two operations: (1.)- the deomnpoei' 
thin of chloride of sodium, or common salt, hg aolphnrto acid, aa 
in Leblanc's process ; and (2.) the decomposition of tiie resoltiBg 
snlphate of sodium by lime. — MtdtanUt' Magatiiie. 

FBSNIC OB CARBOLIC ACID. 

Phenio acid, or phenyllc alcohol, is usnaily accompanied by ila 
congeners, xylle and cresylio alcohols, which adhere to -it with 
great tenacity, and give It the properly of becoming brown in 
contact with the air. For its purification, H. Mailer has reooursB 
to a partial neutralization, and afterwards to tixe fractional distit- . 
lation of the product. 

The crude tar cedes to soda or lime water a mixture of the mal^ 
ters before mentioned, as well as naphthaline, which is soluble in 
conceatrated solutions of the alkaline phenatftB. Water is added 
to this until it ceases to caum a precipitate, when the liquid is 
exposed in wide vessels, to fiu^ilitate the formation of the browm 
bodies and their deposit. After filtering, the approximative qoao- 
tlty of organic matter held la solution is determined, formed 
principally of phenio acid and its congeners, which ar« easUy 
oisplaced by acids. 

The phenic acid is always the last to separate, so that it is easy 
to disembarrass it of its associated matter and brown oxidized 
products by adding carefully the proportion of add determined by 
caloalation, so as to pi-ecipltste at first only these matters ; and< 
by means of several tiials, it Is easy to anive at the jvoper pmnt 
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taitop, MU to ret^ (be phen&te nearly pnre. The add <a now 
Rep«nit«d mid rectified, nnd soon crystAlUzes. As a little water 
prevents its crystallization, Ur. Mailer remores it by passing » 
current of drr air over the phenic acid neariy boiling. 

"nte crystal lieBtio& is facilitated by cooHng. or by the Introdno- 
Utm Into It of a small quantity of the rryatalBzed a^. 

He insists on the necessity of exposing the alkaline solution of 
the acid for a long time, to &vor the refflnificatioii and deposition 
oi the brown matters ; phenio acid is always impure when it is 
colored. 

It should be qnite pore when employed to make picrio acid, 
becaow the impnrities waste the nibric acid. 

Phenic acid ollen contains a fetid satistanoe, which appears to be ft 
solphnretted compound of phenyl or cresyle. It is removed by 
recdfieation iVom oxide of lead. — from ZeU»<A. fyr Ckem., in 
JouTH. dePharm., Nov.. 1665. 

It was first christened carbolic acid hv Bnnge, a German diem- 
bt, who discovered it in 1834, But ft Is not properly an acid; it 
is not sonr, does not redden iitmns paper, nor does it combine 
with alkalies any sooner than with aoi^ ; hence the names phenol. 
Me. 

Hienio add, when pure, occmrs in JMantifnl tnuisparent neeitle- 
fbrm crystals. If the crystals be exposed to the tur, in a few min- 
utes they absorb a very~Bm&ll qoantity of moistnre, and are trans- 
formed into an oily liqotd. which is slightly heavier than water. 
Although the solid acid is so ea»;r for water, it is satisfied with a 
very little, and is bnt slightly solobte in water. It has a bnminz 
taste, and a powerftil and persistent odor, which people c^ 
smoky. It dissolves freely in alcohol, ether, and oils, and la 
itself a jKiwerftil solvent of ^m, resins, sulphar, and phosphorus. 
We cannot more briefly indicate Its more nseful properties than to 
say it is often chilled creosote, and that it is as like the eenuine 
ffreosote 8s two peas. It is a poison t« all animals ana plants, 
and is especially destructive to insects and their eggs. All ver- 
■ min hiite the smell of it, and get away from it as fast as they can. 
But, althou^ it is certain death to the animal, it is kind to the 
dead i)ody, for it may preserve that forever j any kind of flesh 
which has been impregnated with phenio acid refUses to decay 
and retnrn to dust. When decay has commenced, by pntrefao- 
tton or fermentation, phenio acid will stop it instanter, and pre- 
twnt Its recurrence. 

The chief source of phenio acid is gas tar, while the genuine 
creosote is found in wood tar. Both are separated in substan- 
tially the same way. Phenic acid is probably as powerfbl an 
antiseptic as creosote, and for many purposes is a cheap substi- 
tute. 

When niti-ie acid and phenic arfd are brought together, piciio 
acid, a splendid dye for yellow and green on nlk and wool, is Uie 
result, raenlc acid, in the very crude form of gas tnr and dead 
oil, has been used for preserving timber, and by the fanners for 
killing vormln. In the pure state it is generally known to physi- 
cians, and is used by many uf thoiu. 
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^enlo aeid Is now mnch talked ftbont » % dMofectant, &nd 
especially in coanection with the riaderpest. But its virtaee aa a 
diBiofectant are doubtful. It promptly prevents the decompoe^ 
tion of matter which generates foul oaors, but it acts slowly and 
poorlj on the odors alreadv existing. If it destroys an odor, it 
leaves itself in the place of it, and, to moet people, will smiell 
quite as bad. The first odor of phenlo acid is tolerable, bnt when 
continued, it becomes exceedingly unbearable. — Betenfjfie Anur- 

. HOW TO HAXB mTBOOLTCEBnrR SAFE. 



In an article on this subject in the "Seienlific Americas*' of 
Uaj 6, 1 mode the assertion that the dangers from nitroglycerine 
are prerentable, and that sure means were known by which its 
transportation and storage could be made safe, I eball now 
descnbe the most perfect of the plana woposed, uid I ask that 
Uioee who are interested in the subject wdl carefully weiffh them. 

1. Mr. Nobel proposes to dilute the nitroglycerine with wood 
naphtha. These two liquids mingle in any proportion, and the 
explosibUity of the mixture may be reduced to any desired extent. 
Probably a mixture contiuuing about twenty-five per cent, of 
naphttia could not be made to explode by percussion, or gradoal 
heating. When the nitroglycerine ia required fur use, water is 
added to the mixture, and takes from it the naphtha, while the 

Jure nitroglycerine sinks to the bottom. This plan is, however, 
able toBcnous objections. ^1.) The expense of the naphtha and 
loss of hiCroglycerine in washing with water. (2.) Tlie volatility 
of the uaphtha: whenever the mixture Ig exposed to air some of 
the naphttia escapes, and the nitroglycerine might be left unpro- 
tected. (3.) It is probable that there would be a chemical action 
between the substances. (1.) The naphtha and the vapor from it 
are very combustible. The vapor mixed with air would be ut 
eiplos' 
". Ii 

inert substance, which would serve as a conductor of heat, i 
same way as the glass powder in Gale's gunpowder mixture. Tida 
plan would greaUy increase the weight and bulk of packages, and 
great loss would be sustained by reason of the atihesion of the 
nitroglycerine to the sand. 

3. Dr. Henry Wurtz proposes to make a tiiorou»'h mechanioal 
mixture or emulsion of the nitroglycerine with a saOne solution of 
the same specific gravity. A solution of nitrate of zinc, lime, or 
niavnesia, will probably be found to be suitable. When the nitro- 
glycerine is needed for use, water is added to the mixture, when 
«ie oil subsides and may be drawn off. Further experience seems 
to be needed to determine how long the mixture may be m^n- 
tained wilboat spontaneous separation. 

4. I have proposed to pi-epare the nitroglycerine more carefully, 
in order that it shall be perfectly freed from acid ; and, to prev W 
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■ay fiitare accamnlstioa of acid, I propose to keep sospended ii 
" a small qnaotity of a substance m powder which shall neu' 






tralize any acid which maj be generated, and which of itself shall 
have no actJon on the oil. This method is offered as an effiuienC 
prevention of spontaneous decomposition. The amount of nen- 
tr^izing powder required ia very little, — eixtj grains to the pound 
of oil might be sufflcient. The quanli^ is so small that il would 
not inter^re with the use of the oU, and need never be removed 
from it. 

In actual practice, oneor more of these plans may be combined. . 
The fourth is compatible with all the others, and should be used 
with all tixe others. Nitroglycerine should not be kept in storage 
unless it is free from the danger of its most formidable property, 
-— the liability to Bpontoneons change. 

In conclusion, I can say that I nave as yet had no reason, to 
modify the opinions which I expressed in my conununication of 
Hay 5 ; and that I still bold that the manufacture, transportation, 
flina use of nitroglycerine may be carried on with safety. 



COLOKS FBOX COAL TAB. 
Aniline, or coal-tar colors have now been extended in number, 
BO that all the colors of the rainbow, and all the shades, can be 
obtained trom coal tar. Aniline was discovered by Unvei'dorben 
in 1826, who procured it by the desti-uctive distillation of indigo. 
It is now obtamed in small quantities directly from the destruittive 
distillation of coal, as in gas-works, but is generally manufactured 
from the lighter coal-tar naphtha. When the naphtha is rectified, 
the portion which distils over at a temperature of 180° Fabr. is 
benzole, and this substance was discovered by Faraday in 1835. 
By the action of strong nitric acid, the benzole is converted into 
nitri-benzole ; and thia lalier, when agitated with water, acetic 
acid, and iron filings, becomes aniline. By the action of oxidizing 
agents, such as «hh>ride of lime, bichromate of potash, chloride of 
mercury, el«., the aniline, which is colorless by itself, can be trans- 
funned into all shades of violet, mauve, magenta, ete. By the 
researdies of Uofmanu, the number and beauty of the aniline col- 
ors have been increased. While numberless shades of reds and 
purples can be obtained, there is a splendid green, called ver- 
dine, discovered by Eusebe, aad which remains a true, pure green 
even by candle or gaslight ; a blue which is as clear as opal, a good 
jellov, and a fair black. In short, dyes of at] hues can be obtained 
from aniline, which, in its turn, is procured from the coal tar. The 
.intensity of these aniline colors may be indicated by the fact that 
one grain of magenta in a million of water gives a good red j one 
gr^n in ten milliona of water exhibits a rose pink ; one groin in 
twenty milHons communicates a blush to the water; and one grain 
in fifty millions tinges the water with a reddish glow. — Mining 
Journal. 

18 
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pBECiprrATioir or ketals bt hrjuts or xaghesidic 

M. BonsBia haa published ft paper on the action of mag^efiun 
on mtittiUic solutioDS, and on its application to toxicoloplcal re- 
searches, which shows that magnesium Is particularly welfadapted 
for the precipitation of other metals from solutions of their ealts. 
It is a general principle, that one metal will precipitate from a 
saline solution any other which is less readily osidable than itself; 
but some metals, by no means among the most oxidable known, 
• had. nevertheless, when M. Rotissin oegan his researches on this 
Bnbject, resisted all attempts to precipitate them by the contact of 
another metal with their saline soluttona. With two exccpU<His, 
however, all the metals alluded to are precipitated in the metaQio 
state by magnesium, the two eioeptions being chromium and 
manganese, which appear to be precipitated as oxides. Among 
the metals which M. Boussin has precipitated in the meta.llic state, 
by means of maffuesium, from Blightly acidulated solutions of 
tiieir salts, are ^Td, silver, platinum, bismutii, tin, mercury, cop- 
per, lead, cadmium, thallium, iron, zinc, cobalt, and nickel. The 
precipitated metals, when washed from the saline liquid, and then, 
dried and compressed, possess a very remarkable degree of bril- 
liancy. Iron, cobalt, and nickel, so precipitated, are highly mag- 
netic j zinc takes the form of s large spongy mass, which the 
least compression renders brilliant. Magnesium does not precipi- 
tate alummium at all, and chromium and manganese, as already 
mentioned, it precipitates aa ozides. It does not precipitate 
arsenio or antimony, though it decomposes their salts, the arsenic 
or antimony flying off in combination with hydrogen. M. Eons- 
flin shows that great advantages result from the substitution of 
magnesium for the metals ordinarily employed in tOTicolo^i:^ 
researches for the detection of these and other metallic poisons ; 
but into that pait of his subject it would be beyond our prorince 
to follow him. His only farther statement respecting magnesium, 
calling for mention here, is one relating to its use as a yoltaio 
element. " The foregoing qualities," he says, " encouraged the . 
hope that a substitntion of magnesium for zinc in ordinary piles 
would offer a g^-eat electro-motive force ; and experiment con- 
fiiined this theoretical inference. A small plst« of magnesium, 
O.l grain in weight, placed beside a plate of copper ' — " 



tube of glass of six centimetres cube, filled with acidulated cop- 



per, produced in less than ten minutes an electro-magnetic ap- 
]ii?ai-ance, and illuminated a Geisler's tube ten centimetres long. 
If magnesium should ever become cheap, this would decided?^ 
be the best way of producing electricity." 

In a note to his paper, M. Koussin states that be has observed 
th.^t a sodium amalgam, shaken up with an acidulous solution of 
a salt of chromium or of a salt ,of mimganese, changes to an 
amalgam of chromium or of manganese, as the case may be ; 
and that an amalgam of cither of these metals, obtained In the 
manner indiciUed, when distilled in a current of hydrog'eu, after 
having been first carcfullj washed in acidulated water, leaves the 
pure metal in the luim of a pulverulent sponge, " The amalgam 
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of manganese," be adds, "is opalescent w)d dystalline; Oiat of 
<^romium more fluid, and less variable at ordinary temperatures. 
When the latter is heated in a sioall porcelain capsule in the air, 
as the mercury flies oS* in Taper it carries off mechanically with 
it particles of chromlnm, which tate fire, producing a sin^lar 
eclntillation, vhich is best observed in a darkened room. At 
. length the cliromium rem^ing in tbe capsule saddeoly becomes 
im^descent, and boms to oxide ."—JfecAonict' MagatMe. 

BDBinNC) or A. vBicnas katce. 

Among the varied operations of the arts there la perhaps no 
other involring so many chenucal and physical changes, and so 
many philosoj^ical principles, as the burning of a friction match. 

First in importanoe is tlte intense affinity of phosphorus for 
oxygen, as it is this property which makes a friction mateh possi- 
ble. Ttiis affinity is so strong that when phosphorus is exposed 
to ccHitact with tiie oxygen of the atmosphere at ordinary tem- 
peratures, the two substances combine slowly, generating light 
which is visible as ft faint glow in the dark; and iftbe temperature 
is nused to about 120°, the combination goes on with that rapidity 
which we call combustion. It is easy to produce this degree of 
temperature of IHction, — hence the possibility of tlie fricldon 
match. 

It is necessary, indeed, to modify tbe inflammability of phos- 
phorus for Its use in a friction match, and this is doneoy mixing 
it with a little gum. The gum also protects it &om slow combus- 
tion in the atmosphere. 

The flame of phosphorus, though intensely hot, will not set Are 
to pine wood ; it is, therefore, necessary to interpose some sub- 
stance more readily inflammable than wood : the substance usu- 
ftlly employed is sulphur. Pine wood ignites at a temperature of 
about 600*, and sulphur at 450° to 600°. The phosphorus, in 
burning, kindles tbe sulphur, and the sulphur fluue sets fire to 
' Uie wood. 

The retXisal of tbe phosphorus flame to kindle wood is fruitful 
of suggestions. The quantity of heat generated by the bamino^ 
of any substance is in proportion to the quanlilj of oxygen witb 
which the substance combines. One atom of phosphorus, in 
burning, combines with five atoms of oxygeni producing phos- 
phoric acid, F Og. The atom of phosphorus weighs 32, and tbe 
atom of oxygen 8, so the proportion by weight is 32 pounds of 
phosphorus to 40 of oxygen. Sulphur, m bijming, combines with 
oxygen in the proportion of one atom of sulphur to two of oxy- 
gen, S Oi, and, as the atomic weight of sulphur is 16, the propor- 
tion by weight is 82 of sulphur to S2 of oxygen ; consequently 
phospnoms should generate more heat in burning than sulphur. 

Asain, this law is modified by either the oxygen or the com- 
bustible undergoing a change of form in combining. If a sub- 
stance Is changed rrom the gaseous to the solid state, beat is 
evolved ; if from tbe solid to t£e gaseous, heat is absorbed. Now, 
'l^o^horic aoid is a soUd, vriiile snlpbuions acid is a gns. Fbot- 
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EhoniB, Id bnnitDg, chttn^a the asygen, with which it combines, 
'om the g>aeous to tbe solid form, thua iucreaaing the qufiDtlty 
of beat generateii ; while sulphur, in bumia"', is changed from 
the solid to the gaseous state, thus absorbiug heat, and oiminish- 
iotr the quantity produced by the combuation. 

These theoretical views have been confirmed by carefbl ezpeil- 
meDt. The results obtained by Andrews fh>m his elaborate 
Inveatlgationa were, that I pound of phoaphonis in burning to 
phosphorio acid generates sufficient heat to raise the temperature 
of 5,747 pounds of water 1" C, ; while 1 poand of sulpbar, in 
burning, raises the temperature of only 2,220 pounds of water I?. 

But It Is not tbe qnanti^ of beat that is to be considered in this 
case, but the intensity; whioli is in proportion to tbe quantity 
oont^ned in a cubio inch or otjier given volume. This, however, 
only increases the difficulty, for tbe phophorus flame being con- 
densed to a solid, while that of sulphur is disused as a gas, tlie 
intenril; of beat ought to be still more in &Tor of the phosphorus 
tlian tiie quantity. 

The usual explanation given for die failure of wood to ignite in 
k phosphorus flame is, that the surffiee of the wood is instantly 
covered by a film of phosphoric acid, which protects it ftom eom- 
bnsHon. As we have no better explanation tJi offer, we raise no 
objections to (Ms. 

The products of combustion, then, in the burning of a match, 
are, first, phosphoric acid from the burning of the phosphorus; 
then sulphurous acid, from the burning of the sulphur; and, 
finally, carbonic acid and water from the burning of the wood. 

This is far from being an exhaustive examination of the sub- ' 
ject. The hydrogen and carbon of the wood do not combine 
directly with the oxygen of the air, bnt the wood first undergoes 
destructive distillation, with the production of several hydrocar- 
bon gasca, Which rise in the air and produce the flame by their 
combustion ; and, atler the wood is bui-ned, the ash that is left 
behind is made np of some sixteen elements, combined with oxy- 
gen in various proportions. The activity of the burning, also, is 
uicreased bj adding to the paste some substance containing 
oxygen which is held by feeble affinity, and wliich is, therefore, 
reauilv given up to the sulphur, phosphorus, and wood. Among 
the suDstances employed for this office are saltpetre and tbe per* 
oxides of lead and manganese. In a complete examination of 
the reactions of the combustion, the decompositions of these oxi- 
dizing agents, with the resulting compounds or elements, would 
demand consideration. All that might be said in relation to tha 
burning of a friction match would fill a large volume. — Beientifie 
American. 

OZIDATIOK OF VHGETABLB OILS. 

Tn a memoir upon this subject, read to the Academy of Sciences 
of Paris, M. CQoez announces tbe following results of his experi- 
ments and observations : — 

I. That all the f^ oils absorb ox^en flrom the air, and increase 
in weight by quanlitiea which w^t, for different kinds of <dl 
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S laced nnder the same drcanutaacas, imd for the Bama (^ nuder 
Ifierent circumstances. 

2. That the height of the temperatare exen^s a vorj ma^ed 
influence on the rapidity of the osidatioD. 

3. That the intensily of the light also manifestly influences Iba 
pheDODDeoa. 

i. That light transmitted bj colored glasses checks more or 
lesa the reainification of the oils by the air. Starting from color- 
lesa glass as the term of companson, the decrease of oxidation 
is in the foUowing order: Colorless, blue, viotel, red, green, 
yellow. 

6. Tliat, in darkness, the oxidation is considerably retarded ; it 
stArte later and progresses more slowly than in light. 

6. That the presence of certain materials, and the contact witb 
certain substances, accelerate or retard this effect. 

7. That, in the resinification of oils, there is both a loss of car- 
bon and hydrogen of the oil, and an absorptioii of oxygen. 

8. That the different oils, in oxidizing, furnish in general tlie 
-same prodnots, — volatile acid compounds, liquid and solid fat 
acids not altered, and an insoluble solid ntateiial, which appears 
b> be a definite proximate principle. Oils oxidized in the air no 
longer contain glyoerine. 

9. The drying and oon-drying oils are not chemically distinguish- 
able. All contain the same glyooric proximate principles, but in 
different proportions. 

FEBOZIDB or HTDBOOi^T. 

Professor Schbnbein has discovered a new and very ready 
method of procuring the peroxide of hydrogen. It consists 
simply in agitating, in a large flask, to whicb air has access, 
wnalgamated zinc, in powder, with distilled water. Ozyg;en is 
then absorbed by both the zinc and the water, with formation of 
oxideof zinc and peroiide of hydrogen. The peroxide of hydrogen 
obtuned by this method, nnlibe that obtained by the ordinary 
process, is quite free from acid, and so may tie kept for a long 
time without decomposition. It does not contain, moreover, » 
trace of either zinc or mercury, but is absolutely pure. This new 
process has therefore great advantaOTS over the old process of 
preparing peroxide of hydroeen, bota as being far simpler and 
- more expeditious, and as vielding a much purer product; but it 
is almost as iar as the old process irom yielding peroxide t^ 
bydrogen cheaply enough for use in the arts. 



The Paris correspondent of the " London Chemical Kewa^ 
writes as follows : — 

" The rumor which you helped to spread abroad that Scbonbein 
has succeeded in isolating ozone and antozone, attracted, it 
seems, the notice of the Scientific Association of France, and ijiat 
learned body invited Schiinbein to eome to Paris and exhibit liia 
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ffxperimentfl to the wondering fare of Parisian savans. ScWin- 
bein's reply gives us the exact Mate of his knowled^ or bolief on 
llie anbject, and ia north communicating to Eit^iah chemists. 
He MjB that he has been engaged almost eiclusively, anrt with- 
out hiterrnption, in the study of oxygen for thirty years, and 
during this time be has discovered a number of facts which allow 
of his drawing the following conclusions : 1. Thai oxygen may 
exist In three different allotropic states, a. Two of these states 
ue acdve, and opposed one to the other: he designates one irf 
them oEone, and the other antozone. 8. Equal qoantitiei of 
ozone and antozone neuli^lize each other to form ordinary 
nentrat or inactive oxygen. 4. Ordinal; nentr&l oxygen may be 
split up or transformed, half into ozone and half into antozone. 
The experimental demonstration of the truth of these conelusions, 
however, he admits, is not so simple, — as, for example, the com- 
poritJon uid decomposition of water; and he adds that the exper- 
iments necessary for their logical dednction would occupy more 
time than could be devoted to a single lecture. ' Some scientific 
Journals,' says Schonbein, ' have \teen badly informed, when thay 
asserted that I had succeeded in isolatjag ozone and antozone in 
ft state of purity. Theasserijon is without foundation. It is tme, 
tiiat, for a long time, I have made a great number of attempts to 
arrive at this desirable end ; but always without complete success. 
Ozone and antozone are always mixed with neutral oxygen, from 
cansea closely associated with the generation of the two activ* 
modifications.' The Professor concludes his letter by offering to 
come to Paris, should it still tie desired, and if his health permit, 
and give a short course illastmtdve of the whole subject. It is h> 
be hoped he will be invited, and, while here, perhaps he might be 
induced to go on to London, which I do not think he has viaitod 
since the year he announced his discovery of ozone." 

Ur. Daubeny, before the British Association, 1866, made a com< 
mnnication on ozone. He considered, first, the dependence of tho 
amount of ozone present in the atmosphere on the direction of the 
wind, and provud, by tables registering the quantity during a pe- 
riod of eight months, that in Devonshire it abounded most during 
those winds which blew from the sea. He then proceeded to show 
that the ozone present in the air was derived partly, at least, from 
plants, the green parts of which generate ozone when they emit 
oxygen. By observations made on fifty-seven species of plants, 
representing for^-seven natural families, it was concluded that a 
certain amount of coloration was produced upon Scbbnbein's paper 
by leaves during the conlinuftnce of solar light, beyond what contd 
have been brought about by light alone, but that this coloration 
did not go on progi-essively at any deflniw rate, and even in cet^ 
tain cases diminished after a longer exposure. Precautions were 
t«ken to exclude from the air of the jar any ozone that mi^t come 
from without. Then the effects produced upon the paper placed 
In tubes exposecF to different light, and in entire darkness, were 
notod. It was shown that ozone was generated by the leaves only, 
and not by the flowers of plants ; ana, on the whole, it seemed to 
be fairly presumable that plants are the appointed agents, not 
«alf for restoring the oxygen which animals conaume, but alM 
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eenenting ozone for remoYing thoH noxions effluvia which kiiae 
mtni the processes of animal life and putrefaction, 

Mr. Glaiaher then proceeded to relate the results of experiments 
in ozone, made by him in L>ouclon at the time of the cholera, 1854, 
vhich were, that where the teat-papera were discolored, there 
death was extremely rare, and viet versa. 

Does ozone exist in the atmosphere P That is Hie qnesdon asked 
I^ Admiral Berigny, of the French Academy of Scienoes, who, 
Uter having patiently made what he oonceired to be ozonometric 
obeerratioDS for the last ten years, and assisted M. Le Verrier in 
wlectiitg stations for similar observations all over Paris,and in every 
department of France, has t>een brought at last to doubt whether 
the observations are good for anything ; so he beseeches the Acad- 
etDj to appoint a commission to settle definitively, — 1. Whether 
ozone exists in the atmosphere f 2. Whether Sehonbein's or any- 
body else's papers prove tbe presence of electrized osy^n P and, 
toady, whether an easyand reliable method of detecting it could not 
be devised f The Academy appointed a commission composed of 
Chevrenl, Dnmas, Pelouze, Pouillet, Boussingault, Le Verrier, Val* 
liant, Fr^my, and E. Becquerel, whose report will no doubt seat- 
trapopular notions on atniospherio ozone to the winds. 

To say the trnlii, the evidence in favor of the presence of ozone 
in tbe atmosphere is, as M. Fr^my showed to the Academy, of 
tin most doubtful cliaracter. U. FrSmy said that he knew of only 
one certain test for ozone in the air, and tiiat was the oxidation 
fd nlver, by passing a current of moist air over the metal ; and 
this test he had applied many tdmes without any indication of 
(none. We are very far from being acquainted, be said, with tdl 
the bodies held in saspension in the tur, and, consequently, igno' 
rant of the action they may exert on iodide of potassium. May 
not, he asked, this salt become alkaline, or set tree iodioe under 
other influences besides that of ozone P He did not deny the fact 
of its [H«sence, but he asked a positive proof of it. Such a proof 
b required ; for, seeing that ozone is instantly destroyed by or- 
ganic matters, and absorbed b^ nitrogen, it is difficult to under- 
Btajid how snch a body can continue to exist in the air, which con- 
tains pweisely the elements which would at once change the 
osone. As regarded the test-papers he asked, what ose there 
oonld be in a reagent which was affected not only by ozone, but 
1^ the oxygen compounds of nitrogen, by oxygenated water, by 
ammonia, by formic acid, by essential oils, by the acid products 
of combustion, by dusts, — in a word, by all sorts of things wliich 
are held in suspension in the air. — DruggisU' Circular, 1SG6. 

Our actual knowledge of the volumetric relations of oxyB;en, 
says M. Soret in a note presented to the French Academy, is lim- 
ited to the following facts : 1. That ordinary oxygen diminishes 
in volnme when a part is converted into ozone. 2. That when 
ozonized oxygen is treated with Iodide of potassium or other oxi- 
dizable matter, the ozone disappears without any alteration in the 
volume of the gas. 3. That under the infiuence of heat, ozonized 
oxygen undergoes an expansion eqoal to the volnme that the part 
: absorbable by iodide of potassium would occupy. Regarding a 
'Woleonie of. OTdiniu; <»^g«D aa oon^raoed of two atoms of OO, 
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tite ftathor oonsiderB the molecale of osone as consjs^g of tiiree 
atoms of OO,0 ovcnpying tbe same space as the two. Treshid 
niCh iodide of potassium, ozone loses one atom of O without xaj 
ohange of Tolnme; submitted to heat, the volume is increased by 
one-half. Thus the theoretic^ density of ozone should be one 
and »-balf times that of ordinary oxygen, or 1.658 ; and the as- 
thor coosidera ha has expeiimentaUy demonstrated that each is 
the fact. 

Dr. B. W. Biohardson, in a paper read before tbe British Asso- 
elation for the Advancement of Science, at its late meeldnei 
observed that tbe following are the reliable facts known np to thia 
time respecting ozone : 1. Ozone, iuanaturalstate.isalwayspres. 
ent in the air in minnte proportionsi viz., one part in ten thousand. 
8. It is destroyed in large towns, and, with special rapidity, la 
crowded and filthv localities. 3. Ozone gives to oxy^n prop- 
erties which enable it to support life. In tliis reject it acta like 
faeat ; its effects are destroyed by great beat. 4. Ozone, diffused 
tiirough air in minute qnantildes, produces, ou inhaladon, distinct 
symptoms of acute catarrh. £>. when animals are subjected to 
ozone in hirge quantities, the symptoms produced, at a tempera* 
ture of 7!>°, are those of inflammation or the throat and mucoos 
membranes generally, and at last congesdve bronchitis, which, in 
eamivoroas animals, are t^ten rapidly fatal. 6. When animals 
are subjected for a long period to ozone in small projoortions, tbe 
a^nt acts differently, according to the animal. The caniivora 
die, after some hours, from disorganization of the blood separa- 
tion; but the herblvora will live Tor weeks, and will suffer from 
no acute disease, 7. The question whether the presence of ozone 
in the lur can produce actual disease, most be answered cautiously. 
Science has yet no actual demonstrative evidence on tbe point. 
Bnt the Gscts approach to demonstration that catarrh is induced 
by this agent. AH else is as yet speculative. 8. During periods 
of intense heat of weather, tiie ozone loses its active power. 9. 
On dead ors^anic matter undergoing putrefaction, ozone acts rap- 
idly i it entirely deodorizes by breab&ig ap the ammoniacrf pro- 
ducts of decomposition. At the same time it hastens tbe organic 
detraction. 10. There is an opposite condition of air in wliicli 
the oxygen is rendered negative in its action, as compared with 
the air when it is charged with ozone. Air can thus be rendered 
negative by merely subiecting it, over and over again, to animals for 
respiration. The punScation of such air from carbonic acid and 
other tangible impurities does not render it capable of suppoi'tin^ 
healthy lite; but ozone restores the power. Inanegativecondition 
of air, tie purification of the organic matterisffreatly modified, and 
Uie offensive products are increased, Woun& become unhealthy 
and heat slowly in such negative air. 11, There is no demonstrative 
evidence, as yet, that any diseases are aotuoUy caused by this neg- 
ative condition of air; but the inference is fair, that diseases 
which show a pntretoctive tendeni^ are influenced injuriously by 
a negative condition of the oxygen of the air. It is also probable that, 
durinz this state, decomposing organic poisonous matters become 
more injurious. 13. As ozone is used up in crowded localities, 
juui as it is Mseidial that omn* thoald Im oooMiUit; nq^Uod it 
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order to ansb^n the remoral of decomposing Bobstanoes and their 
products, no mere attention to ventilntJon and other mechanical 
measures of a sanitary kind can be fullj effective, unless the air 
introduced be made active by ozone. Fever hospitals and other 
large buildings in towns should be artificially fed with ozonized 
air. 

ASTOZOHB. 

The vapoTB accompanying the slow combustion of phosphoms 
have, by certain chemists, been regarded as phosphorous acid. 
N.. Schonbein considers them to be nitraite of ammonia ; while M. 
Ueissner, again, sees iu them .intozone. With a view of cleai^ 
ing np this point, M. Oaanu has passed these vapors iuto solutions 
of ammoniacal nitrate of silver and ailialine solutions of oxide of 
lead. In the first place, a black precipitate was obtained; this 
precipitate contained, on an average, 97.28 of silver to 2.72 of 
oxygen, which composition corresponds to the formula AgiO. 
The author at first thought that the oxygen contained in this pre- 
cipitate was ozone, which, having more powerful afBnities Uian 
ordinary oxygen, had displaced the latter in the oiide of silver; 
but the oxidizing nature of ozone has caused him rather to attrib- 
ute the formation of ttiia body to a deoxidizing action each as 
produces antozone. He afterwards passed the same vapors, first 
into an alkaline solutjon of pyrogallio acid, to retain the ozone ; 
then, partly into one of Woou's bottles containing a little water ; 
partly into an ammoniacal solution of nitrate of silver. In this 
case the same precipitate was obtained, though all the ozone must 
have been absorbed by the pyrogallio acid. 

The water in WooU's bottle, whieh had remained in contact 
With the vapors from the phosphorus, was shaken with blued 
tincture of eoaiacum, which immediately lost its color. The 
same thing happened with nitrate of ammonia and oxygenated 
water, hut much more slowly with the latter, though it was highly 
Concentrated. Hence the author does not hesitate to say, that, in 
his experiment, the decoloration was doe to nitrato of ammonia ; 
and, consequently, he attributes the vapors produced during the 
slow combustion of phosphorus to the formation of this bo^. — 
Journal Jut Praklische CKemie. 

Mr. Alfred K. Catton, after stating the reasons which have 
induced him to adopt the hypothesis of Prof. Odling on the na- 
ture of ozone ("Chemistry Manual" of 1861), mentions the exper- 
iments which establish the existence of antozone. He tnea 
considers its properties in detail, so far as they have been hitherto 
observed hv Schcinbeia and Meissner, and shows that they all lead 
to the conclusion that antozone is peroxide of hydrogen, in which 
the hydrogen is replaced by oxygen, or representing peroxide of 
hydrogen by the formula 

Hf U (O = 16), in accordance with the views of Sir fieiyanda 
Brodie ('■ Phil. Trans.," 1850), 

Antozone is O O O. ^^_ 

.Prof. Odling represents ozone by the fbemtila 0. 
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The prodneUoD of oBme sod anfauoBe bj tfa« passage of eleo- 
trie epnrlu, or the silent dischftr^ throu^ dry oxygen, Ib tboa 
rqiresented by the following equation : — 

neaOzjfteB. Oiooe. AntocoiM. ' 

00+ + 00 = 000 + O 0^0 
BU1DUB.T OT CHBinCAT. KOYXLHSS. 

TVanrTonwrfio" «f NitraU of Soda iiOo NOraU of Paliuk H. 

Condime haa patented the foUowine processeB : He makes oon- 
oentrated and equiralent solutions ofnitrate of soda and chloride 
orBnlphideofbuidin, andmixee^e solntions. Nitrate of baiTta, 
wbidi is bnt qNUinely solabte, is precipitated. It ie well washed, 
aad then boiled wiw snlphate of lead, wherel^ nitrate <iS lead and 
snlpbate of baryta are produced. The nitrate of lead is now boiled 
wim snlphate of potasn, and so nitrate of potash is formed, ajut 

' ' ■ * lead reproduced. 

t of Oxalic Acid. — Three French cbemiBts, MM. Lanp- 
ent, Castheler, and Basset, have encceeded in obtaining oxaHo 
add ft^m the waste of shoemakers' and saddlers' shops, and oll^ 
ers, where leather is nsed ; also from woollen raffs, horn, hajr, eto. 
For this purpose, these residues are treated wim one part of snl- 
phnric acid and four of water ; and the mass thus obtained is snb* 
jectcd to the action of one mrt of nitric acid and three of water, 
»t a temperature of 80° C. From the.digestion of this, oxaUoadd 
is easily extracted. . 

Ptoccmm for iA« Oondmtotiofi of Ammoniacal Oat. — Knab haa 
found that chlaride of calcium a)>Borbs its own weight of ammoni- 
■cal gas, which is again evolved on the a^lication of heat. Th« 
chloride will serve an indefinite time. M. Knab considers that hia 
discoveiy will be found very useAiI. 1. Because chloride of cat-- 
cium saturated with ammonia is dij powder, easy of transpoit. 
2. Because chloride of calcium is of veij little value. 3. While 
water will only held In solution 30 per cent, of ammonia, Uha 
chloride will hold 50 per cent., so that the cost of sending am- 
monia atMut will be greatly diminished. 



On the Action of Metalloids upon 0km, and on ihe Fmatce (f 
Alkaline Btilphata in Olate. — M. Pelouze, finds that, 1. 
All commercial glass contains sulphates. 3. Glass noada fyom 
materials not containing sulphates is not colored by carbon, 
boron, eto. 3. Sulphur and sulphurous minerals impu^ a yellow 
color to pure glass, 4. The colorproduoed in glass bymetaUoids 
la entirely due to their reducing power. 

Black Color of Tea. — A blacE color is often communicated to tea 
by moist brown sugar ; this is produced by the presence of a mi- 
nute quantity of iron in the sugar, which combines with the tannio 
acid of the tea, forming the very black tannate of iron. This iron, 
is obtained during the mannfactoi^ in iron vessels, and is rather 
wholesome than otherwise. 

Amdytit of Bailgtonet. — The results of Professor Reichardfa 
analyses of hailstones are published in No. G of Uie " ChemischM 
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Centratblatt.'' Tb/e speolmenB exandn«d welgbed from 1.86 to 
4-66 gruiu, tii« Bpecifio gravity, wUoh waa ascertained b; floating 
tbem in alcohol of known density, varying between 0.9285 forthe 
biusparent and 0.92S4 for the opaque nailstones. Tested for 
nitrons acid with Schonbein's iodide of starch papers, a nezative 
leanlt was obtained, in spita of the great aenaidveness of toe pa- 
pers. 1.000,000 parts of h^I were fonnd to contain 3.247 of am- 
monia and 0.526 parts of nitric acid. Tide agrees toler^ly well 
with Bonssingaolt'e analyses, which gave in 1,000 parts of rain- 
water S.16 parts of ommoDia, 

Ta IMat Btdphtirie Aeid m Vinegar. — If into pure Tineffar 
starch is introduced, then the adding of a minute portion of iodine 
will dutnge its color to a blue tint ; ont, if sulphnric acid Is pres- 
ent, no snoh reaction will tabe place, for the resaltant of starch in 
ita presence is sincose, a substance not affected by iodine. 

BtAuiiitmaiMCtgtutm. — Schtotter has devised a nowprocess by 
whicik both the above metate, and Uthitim as well as thallium, may 
be readily extracted from the lepidolite of Moravia and the mica 
of Zinnwald. It consista in transforming and sepatsting them in 
the form of alums, by their difference of solubility in water. By 
this method, the fir^ trials, on a large scale, yielded, from a ton 
of mica, 63 lbs. of carbonate of lithia, and 13 lbs. of the mixed 
chlorides of rubidium and cceeinm, together with an appreciable 
quantity of thallium. 

Exeekmt and Cham Int. — THssolve In about 4 gallons of hot 
water 8 ounces of solid extract of logwood ; to this add i ounce 
of bichromate of potash, dissolved likewise in a little hot water. 
As soon as the liquids are mingled, they assume an int«nse purple- 
isb-Uue color, and the ink thus prepared. may be used at once ; it 
acquires a black color on the paper while drying, and does not 
oorrode steel pens, and does not fade. The cost of materials is 
abont three cents per gallon. 

Nao Qree» Fiament, — Vogel describes a new color, "Green 
Cinnabar," whico is prepared in the following way; Prussian 
blue is dissolved in oxalic a<^d ; chromate of potash is added to 
the solution, which la then precipitated witli acetate of lead. 
The precipitate, well-washed, dried, and levigated, gives a beau- 
dfol green powder. By varying the proportions of the three 
solutions, varioQS shades of green may be procured. Chloride of 
barium or nitrate of bismntE may be used in place of sugar of 
lead. 

Bohditm of SUk. — A aoladon of silk may be made by boiling 
it y/ith a concentrated solution of chloride of sine over an excess 
of oxide of the same metal, until It no longer discolors the tinct- 
ure of litmua. By dialysis, the Eilk may be obttuoed again in a 
colorless inodorous form. 

Tett for Cane Sugar. — H. Leplay observes that the sugar of 
grapes olackens bichloride of carbon, while oane sugar does not. 
— Let Monda, Dec. 14, 1865. 

Jrtifieial Cold. — Mr, Clowes finds that when snlpbo-cyanide of 
ammonium is dissolved in water, intense cold is produced in a 
stwrt time, the atmospheric moisture being depouted like hoar 
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frost on th« rides of the Tenel. From trials witb different pn>- 
poTtiona, he found that the mixtttro of eqoal parta by weight gave 
the most intense cold. By mixing 1S68 grains of the salt wiUi its 
weight of water at 17° C; a cold of — 12° C. was obtained ; tho 
temperature of the atmosphere at the time of the experiment was 
the same as that of the water emploved. — QuaTierly Jonmal of 
BeieMe, AmU, 1866. 

Ckemioal Poiioning. — H. Helsens states, in "Comptes Reodns," 
thnt chlorate of pol^eb and iodide of potassium may be adminis- 
tered in considerable quantities in succession to dovs, witlioat 
iDJnritig them; while, if they are given simultaneoaslf, the ani- 
mals are poisoned, apparently by the formation of iodate of potash. 
Ue observes that the two salts do not react in this way nnder ordi- . 
nary tdrcDmstances, but they do so in strong acid solutitHis, or 
when in fusion, and when mixed and decomposed by the electrio 
pile. 



aniline. The residue is then purified by boiling the resinous de- 
posit, crystallizing the solution. The mother Rquor of the crys- 
tals contains small quantities of dyes of different colors, ana a 
large proportion of orange dye. The orange is isolated by meana 
of common salt, which precipitates the o&ev colors and leaves 
the orange in solution. The dye is afterward extracted with 
alcohol. The color is a golden orange, which readily dyes silk 
and wool, and Ur. Jacobsen speaks of using it as a sort of raniish 
for optical instruments and on tinfoil. — Cotmoa. 

Chrome Avaniarine Qltai. — Under this name, M. Pelouze do- 
scribes a beautiful variety of ornamental glass, composed as 
follows : sand, 250 parts ; carbonate of soda, 100 parts ; carbonate 
of Kme, 60 parts; bichromate of potaasa, 40 parts. This glass 
melts with greater difficulty than tnat without the bichromate, is 
of a deep green color, and full of small spangles, crystals of 
oxide of chrome, which sparkle with a brilliancy inferior only to 
thedianiond. 

'■t for Carbolic Aeid. — Carbolic acid Is now largely used as 
ufectant, for which it is pre-eminently fitted, especially in 
cases of cattle disease. It appears that a spurious article, com- 
posed of oil of tar, utterly valueless as a disinfectant, is now 
bein^ imposed on the public. Mr. W. Crookes directs attentioa 
to this fraud, as well as to the followins; means by which it may 
be detected. Commercial cartioiic acid is soluble in firom 25 to 
70 parts of water, or in twice its bulk of a solutiou of cansiia 
eoda. while oil ofl«n is nearly insoluble. To apply these tests; 
- 1, Put n teaspoonful of the carbolic acid in a bottle, poor od it 
half a pint of warm water, shake the bottle at intervals for half 
an hour, when the amount of oily residue will show the impurity. 
3. Dissolve 1 pnrt of caustic soda in 10 parts of warm water, and 
shake it up with b parts of tho carbolio acid ; as before, the resi- 
due will indicate the amount of impurity. These tests are not 
scientifically accurate, but sufficiently so for common use.— 
Mtch. Mag., Afiril, 1866. 
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Andent Stained Qlatt. — It has been found that the colon of 
ancient stained glass may be completely restored by leaving it 
iiqmersed for sereral days in a solatioa of carbonate of soda, 
wbich dissolves away tjie organic matter to which in part the 
dimness produced bya^e is due, and then immersing it for several 
hours in dilute mudatic acid to remove tlie mineral substances, 
'Which also impair the biilliancy of the colors. 

Magnesmm. — Magnesium light contains an extraordinaij pro- 

KFtiou of ultra-violet or chemical rays, this part of the spectrum 
tween the extreme violet and the extreme red being six times 
as large as usual, and it is particularly efficient for producing 
fluorescent and photographic effects. Very I'cmarifable fluor- 
escence may be obtained by exposing to the light a paste made 
of powdered plati no-cyanide of iJarium and ^um arable. 

Nature of the Diamond. — Goeppert, in his published essay on 
the " Organic Nature of the Diamond," shows tiiat it cannot be of 
igneous oiigin ; for it turns blacic when highly heated. Moreover, 
it contains sometimes, beside other crystals, germs of fungi, and 
vegetable fibres of higher organizations. 

American Sienna. — A valuable repository of this precious pig- 
ment exists in the town of Whalely, Conn., which will soon be 
brought into extensive use. 

Faaiive State of MeUda. — The 80-called passive stal« of metala 
has been proved by Dr. Heldt to result from the formation of an 
insoluble film, differing in different cases, but always ptotecting 
tilie saet»I from the attack of the acid or other solvent. 

HKW JkSO OABE mNE&AIj. 

LtmrUe; a New Mineral. — Wohler has discovered among tbe 
Ane-gnuned platinum ore from Borneo, a new mineral, a sulphide 
of ruthenium and osmium, to which he had given the name of 
Laurito. It occurs in small grains of a dark iron black color and 
high lustre. Most of the grains are true crystals, and Sartorius 
has recognized the mineral to have the form of the regular octo- 
faedron, la some instances showing cubic, tetrahexahedral, and 
ottier planes. It is brittle, yielding a dark graj^ powder on pul- 
verizatioD; hardness above that of quartz ; specific ^^vity 6.99; 
decrepitates when heated ; infusible before the blowpipe. Analy- 
sis gave ruthenium 65.18, osmium 3.03, sulphur 31.79 (approxi- 
mate). Formula Rus Sa 91.8. Os S, 8.2. This is thcfirat instance 
of the occurrence of a natural sulphide In the group of platianm 
metals.— Jnn. Chem. Pharm., 139, 116. 

Pachnolite. — Knop has recently discovered in the decomposed 
and weathered cryolite a new mineral, to which he has given ttie 
name of Pachnolite, from its resemblance to hoar frost. He gives 
the chemical composition as Ft. 50.79, Al. 13.14, Na. 12.16, Ca. 
17.25, H. 9.60 = 102.94. Dr. G. Hagemann. of the Alkali Works 
at Natrona, Penn., has examined this mineral, and fully confirms 
M. Knop's results. Cryolite is now largely imported to Natrona 
from Greenland, for the purpose of manufacturing soda-ash, 
alumina salts, and other products. — AnterieoM Journal of Beimet. 
19 
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• Bare JIiTterali. — Cosalnm, IVum eanut " iby-colorpd," owing to 
two blue lines whioh it pvoducea in the spectrum ; rubidium, fi-om 
rttbidut, "dark red," owing to the existence in ita spectruni of 
two red linea of remarkably low refran^ibility ; thallium, discov- 
ered bj Mr. William Crookes, which denves its namu from thaJlot, 
" a budding twig," symbolising the green tint of building vegeta- 
tion ; indium, discovered by Reich and Richter of Freiburg. All 
of these are due to the inti'oduction into science df a mode of 
investigutlon known as the spectrum analysis. 

Ponlion of ThaUium in ClattijUaiion. — Mr. Crookes persials in 
arranging tnallium near lead, while Mr. Lamy is equally decided 
in placing it among metals of tbe first section. In a review of all 
the facts and considerations in the "Journal of Chemistry and 
Pharmacy" (Nov., 1866), I Imve shown the possibility of resolv- 
ing the question by placing thallium with the alkali metals, but 
also including with it lead and silver. This opinion confirms a 
theory brought forward twenty years since by Mr. fiaudnmont, 
who even then ranked load with barium. Now tliat we have an 
alum with a base of oxide of silver, isomorpbous with the alum 
of tballiOm, that of potassium, etc., there is less objection to put^ 
ting in the same group all these metals, although in other respects 
they are quite dissimilar. The facts mentioned tend to show that 
thallium should be coasidered as esCablishino; a point of union be- , 
tween the alkali metals on one side, and lead and silver on the 
other. — J, NuiMit, in Silliman't Journal, Jan., 1866. 

Spectnim of Ihdymium. — Prof. Bunsen has announced a new 
fact relating to the spectrum of the rare metal didymium. He 
has found mat when the spectrum of this metal is examined by 

Bolarized light, the position of its well-known black absorption 
nes varies with the direction in which the light passes through the 
crystal, — a proof that tie position of absorption lines is influencd 
by the physical structure of the lK>dies through which the light 

Indium. — Reich and Ricbt«r have obtained enough of this new 
element, to detei-mine its physical properties. It is a white metal, 

soft, ductile, not easily tarnished, melts at about the same point 
as lead, and gives a blue color to flame when combined with 
chlorine or snmhur. Ita specific gravity is 7.277, and equivalent 
87.07, that of hydi-ogen bemg one. 

Kachler has shown that in the zincblende of Sclibnfeld, near 
Schlaggenwald, Che new metal indium is associated with tin and 
other metala in aufflciently large quantity to be extracted there- 
fi'om to the extent of several grammes. The blende is calcined ; 
it is dissolved in sulphuric acid, and the solution is trc»t«d with 
metallic zinc ; tbe indium is then precipitated, mixed with other 
metals, wMch are afterward separated. 

AUodase. — We learn from "Cosmos" that a new mineral baa 
been discovered at Oravicza, in the Banat, to which M. Tschermak 
has given tJie name Alloclase. The mineral is composed of sul- 
phur, arsenic, bismuth, and cobalt, in the mode expressed by the 
fui-raula Co» As* So, in which it is supposed that one-fourth of 
ai-seuic may be replaced by an equi^ quantity of bismuth. It 
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r araenfoat pyritea. Breit- 
haupt has confounded oUoclase witb glaucodote. — Rtader. 

HATITK LEAD FBOH LAKE BDP££10B. 

Od the American continent — apart from its occmrence la the 
meteoric iron of Tarapnca, In Chili — native lead hu hiUierto been 
noticed only at one spot, viz., in & galena vein, traversing lime- 
stone (of unstated geological age), near Zomelahuacan, in the 
province of Vera Cruz, in centra) Mexico, The specimen from 
the locaiit; now nnder consideration, was obtained at a spot near 
the celebrated Dog Lake of the Eaministiqnia. The lead occurs 
in this specimen — the only one discovered — in the form of a 
email atnng in white, semi-opaquo quartz. The quarts, which 
forma a narrow vein, does not appear to contain the slightest 
Bpeck of galena, or any other substance, except a small quantity ■ 
of specular iron ore ; and the unaltered appearance of the latter is 
such hs to preclude the supposition of trie lead having been de- 
rived from galena, or other lead compound, by artificial neat. The 
lead, when cut, presents the ordinary color, softness, ductility, and 
other plvysical and chemical properties of the pure metal. 

This discovery is interealing-, not only from the extreme rarity 
' of native lead, but from the iact that, in the few undoubted Euro- 
pean localities in which the metal has been found, the latter is 
generally accompanied by gold. The quartz in which this speci- 
men occurs, has, corionsly enough, the somewhat waxy aspect and 
other characters of the gold-bearing quartz of California and other 
auriferous districts; and the geological position of the bounding 
rock, immediately above that of the Huronian strata, is in a meas- 
ure identical with the horizon of the gold-bearing rocks from which 
the auriferous deposits of Eastern Canada have been derived. Ho 
gold has hitherto been met with, however, in the sands of the 
Kaministiquia and other streams of Thtmder Bay. — Canadian 
JoumtU, November, 186fi. 

BO&AX m CAXIPOBINA. 

Clear Lake is about six^-five miles northwest of Suisun Bay, 
and about thirty-six miles from the Pacific Ocean. Borax Lake 
occupies a depression on the east side of the narrow arm of Clear 
Lake, fi-om which it is separated by a low ridge of loose votcanio 
materials, conBiating uf sconce, oheidian, and pumice. Borax Lake 
is of variable dimensions, according to the season of the year and 
the comparative dryness of the season. In September, 1863, the 
water occupied an area about 4,000 feet long and 1,800 feet wide 
in.tiie widest place, irregularly oval, its longer axis turned in the 
direction of east and west, magnetic ; the water was about three 
feet deep ; it has been known to extend over twice this area, and ■ 
has also been at times entirely dry. The water from this lake, in 
September, 1863, contained 2,401.56 grains of solid matter to the 
c^on, of which about one-quarter was borate of soda, there being 
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S81.48 enins of the anhydrons bibor&te, eqnal to 535.08 of citb- 
tnllized borax to the gallon. The bornx, being tbe least soluble 
sabstADce coDtained id tbo vater, has, in proceed of time, crystal- 
lizud ont to a considerable extent, and now exists in the bottom 
of tbe lake ia the foiTO of distinct crystals of all ^zes, from micro- 
loopie dimensioDS up to two or three inches across. These cr^s- 
tlila fonn a la^er immediate!; under the water, intermixed with 
blue mud of varying tbickntsss. It is believed by those who have 
examined the l>ottom of this lake that several million pounds of 
borax 4nay be obtained from it by means of movable ooffer-dams, 
at a moderate expense. 

According to the San Francisco papers, during the year 18C5 
this lake supplied the local demand for boras to the amount of 
tbir^ to forty tons, and afforded two hundred tons for shipment to 
New York. The borax is coUected from the mud at the bottom 
of the lake, during the dry season, tbe yield in 1865 averaging 
about two oud one-half tons per day. The crude borax, thus ob- 
bUned, ia so pure that the mint and aasayers of the city use it in 
preference to tbe refined article brought from abi-oad. — JmerietM 
JmtmalufBcimce, March, 1866. 
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AHALTSIS. 

The Speefroteopt and iff Seedatiotu. — Within tlie last few yeiirg 
a new form of c&emical analysis ha.s arisen, which ascertains sub- 
stances by observation upon the color and propertiea which they 
impait to flames during combustion. It has beea long Icnown 
tbiit the combnsiion of certain bodies gave certain colors to 
flames; strontia, for example, affording tne beautiful crimson so 
well known in pyrotechny. But no sm-e method eiistcd of nsjng 
the facts of combustion for chemical investigatioiia, until the in- 
vention of the spectroscope. Spectrum analysis enables us to 
detect the minutest trace of the constituents of. substances bnmt. 
It has already discovered several unsuspected new metals; has 
given us the power of analyzing bodies whose eomposition we 
bad not the means of ascertaining, and has proved to ns that many 
of the elements of the earth are present in the inaccessible sun, 
(ind even in those more remote stars whose distance the most 
refined researches of astronomy cannot determine. 

The spectroscope is merely a prism to which light can he 
admitted through a slit one-thirty-second of an inch wide, with 
apparatus for examining microscopically the spectrmn or de- 
composed ray beyond the prism. When this Is done, the spec- 
trum is found to be crossed by an infinite number of lines perpen- 
dicular to its length. These lines are called, from the name of 
the distinguished optician who discovered them, Fraunhofer's 

When the light coming ftom a white-hot mass of metal is 
examined by the spectroscope, its spectrum is found to be perfectly 
continuous and unbroken by any Fraunhofer lines. What is the 
cause of the lines in the solar hght, and in what does that 
luminary differ from the incandescent mass P 

In order to fathom this cjuestion, we must investigate for a few 
momenta the case of artificial lights, such as ordinary flames, and 
those in which there are purposely introduced various elementary 
or compound bodies. The construction of the spectroscope must 
also be described. 

The spectroscope is sometimes a very complicated instrument, . 
hut, for ordinary analysis, quite a simple form may be used. It 
consists of a prism, supported ona stand. Two telescopes, of low 
magnifying power are attached by suitable supports. One of 
these is furnished with an eye-piece like any common spy-glass, 
but the eye-piece of the other is removed, and in its place is put 
a vertical slit. Opposite this slit the flame to be esamtned is 
placed. The light coming Itirongh the slit firom the flame falte 
19* 221 
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upon the object-glass of tlie first telescope, an<l its rays are re&- 
dered parallel ; it then passes throun;!i tbe prism, is i-cfi-acted aad 
decomposed, and enters the second ^lescope, whence it falls upon 
the eye. Any flume may be putoppQsite uie slit, iind it^ peculiur- 
Itiea examined, or, by the aid of a reflector, the sunlight may be 
cast on part of the stit, »o Ihat we can see a solar spectrum alone- 
alde of the flame spectrum. Or, we may have the spectra of the 
two flames at once, uid compare them. The fiord telescope 
carries a scale. 

Tbe ase of a n>ectro9oope merely Involves placing thesnbstanee 
to be examined id » spirit or gas flame, and then loolung through 
the telescope to examine tbe spectrum. The number, position, 
and color of the transverse lines are always the same from the 
same substance. A person soon becomes experienced enough to 
■tote In a moment what bodies are present. 

UnderstandiDfi;, then, that various elementary bodies, when 
volatilized in a flame and examined by a spectroscope, give Spee- 
tra distinguished by bright-colored lines, soda by yellow, strontia 
bj red, eta., the reader is ready to grasp the next idea in the 
investigation. 

If tbe light coming from snch a source as a mass of white-hot 
iron, which is free from all Fraunhofer lines, be passed through a 
flame where soda isvolntilizing,befi)reitis analyzed by the pnsm, 
instead of seeing the bright yellow lines cbaracteriatic of the soda, 
we shall find in their place two dark tines. In other words, the 
Bodft flame has interfered with the continuity of the spectrum of 
the white-hot body, and produced tiicrain two Fraunhofer lines. 
If a number of substances are burning in the flame at once, we 
shall get in the spectrum an increased number of lines. A flame 
refuses to permit the passage of rays of tbe same kind as it emits. 
White light passing through a soda flame lias the yellow rays 
sifted out of it. 

It is obvious at once, from such considerations, that we can 
ascertidn the constitution of the sun, both as regards his physical 
character and chemical composition. From the fact that the lines 
in bis spectrum are dark, wo infer that he has an intensely hot 
solid or fluid nucleus, emitting light, and surrounded by an atmos- 
phere of flame In which there are many volatilized boaiee. If he 
were solely an ignited gas or flame, the lines of his spectrum 
would be bright instead of dark. 

As regards chemical compoution, it is only necessary to ascer- 
tain what elementary substance can produce lines corresponding 
to those in the solar spectrum. We can then at once be sure that 
those bodies exist in the luminary. The presence of iron, 
sodium, and a variety of other materials familiar to us here, has 
thus been proved. 

The reader will at once perceive what an important bearing 
these &cts have on the construction and unity of the solar system. 
We have shown that on two members of it — the sun and the 
earth — the same aubstancea are found, and we may, therefore, 
infer that all the rest are similarly composed — for no other two, 
at flnt light, seem more unlike. Tb« sun, and all hig rn^^'l'ig 
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planets, vrith their Bfttellites, are composed of the eelf-same 
elementa. 

la this place, it is interesting to refer to a theory bj which such 
facts nav be accounted for, and the reason of the similiLiitf 
shown. The nebular hypothesis assumes that our solar system 
was at onetime agaseousmass, extending beyond the orbit of the 
farthest planet. Neptune, Its composition was necessarily uniform 
thronghout, forthetendency of gases to diffuse into one another, or 
intermingle, would have free play. Id thia nebula the tempera- 
ture was very high, for the elemftntary bodies were in a vaporous 
state in it, just as they are at present in the sun. But as soon as 
the mafis commenced to lose its heat, there ■Aere established cur- 



form. The cooling and consequent contraction still continuing, 
the band was left behind, but it sooner or later broke, in one or 
more places, and aggregated into one or more globular masses, 
which coBtinucd their rotation as planets. 

The same thing occurring sereral times in succession, and rings 
of molten matter being left behind by the contracting gaseong 
mass, as it lost its heat, eventually all uie planets, as we now see 
. them, were formed, and the remainder of the nebula is the sun, 
still preserving the form pMtly of ignited gas, and partly, prob- 
ably, of a liquid or solid. It is, however, even now radiating its 
beat away and cooling, though slowly. Alterj perhaps, giving 
off a few more planets, whose orbits will not exceed iu diameter 
his present size, the sun, according to the hypothesis, will be no 
longer visibly hot, and life on the planets will come to an end. 

This celebrated hypothesis has been very freely discussed, and 
has received much adverse criticism. Many strong objections have 
. been ur^ed against it, but the spectroscope confinns it. The 
reader will not be able to appreciate the full value of this support, 
until the constitution of the nebuhe visible in the heavens tias 
been spoken of. It wOl, therefore, be reserved for that place. 

But let us not confine ourselves in these observations to our own 
solar system. Let us see whether tliis little instrument, which is 
scarcely anything more .than a small trian^lar piece of ^lass, 
will not enable us to establish a relationship with more distant 
bodies tiiaa the sun and planets, — with other solar systems far 
away in the abysses of space. 

To the naked eye, there appear scattered over the sky at night 
ft multitude of stars of various colors. Even in our best tSe- 
scopes they are only glittering points, and no glimpse of their 
chemical constitution could be pi'esented before tlie spectroscope 
was applied to investigate them. We were satisfiea that they 
shone by their own lignt, that they were suns, that they presented 
many analogies to our solar system, and also many dissimilari- 
ties. 

The stars, both single and double, when examined by the spec- 
. troscope, are observed to contain substances well known to us. 
One of them, Arcturus, closely resembles our sun, as hasbeea 
■hQwn by Botherfoid, M onoe we peroeive a fellowehip between 
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thfim ftud out own earth, wid are led to the Doble idea that Nature 
constructs everywhere out of the aame materiala. Bodies, so dis- 
taot that the astronomer fails to give us an idea of their remote- 
ness, are brought, as It were, into our grasp, and are analyzed 
with certuntf . We recognize the aame elements in them tliat 
compose the soU we tread, the water we drink, the air we brenthe. 

And what are these materialsP Cheiniata enumerate to us 
sixtj-eight elementarj bodies, that Is, sttbetaDces not composed 
«F anytoing else, and that cannot be further decomposed. Such 
are the gases; oxygen, nitro^n, hydrogen, etc.; the liquids: 
mercuiy, oromine, eta.; the solids: sulphur, iron, gold, etc. One 
la fifteen times lighter than the air, another twen^-one times as 
heavj aa water. Truly, Nature has variety enough to choose 
&om, for out of dxty-eight elements how many combinatioas 
may not be made P But this very variety creates at once a sus- 
picion tiiat the "itjmn^A elementary bodies are not in fact ao 
numerooa. 

AmoDg the reasons for doubting the mnltiplicity of elementary 
bodies, it may be stated: 1. That many of them are so nearly 
Identical that it requires a good chemist to distin^ish one from 
another. 2. l^at m our own times a number orelementa have 
been stricken from the list, having been found to be compoand 
bodies. 3. That by quite trivial means one elementary substance 
may be made to assume a form having properties totally distinct 
from those it originally possessed. 4. That we can form, from, 
two or more elements, bodies which have the attributes of ele- 
ments, a case in point being cyanogen. 5. That the iofinite variety 
of organic substances, such as the various tissues of the bodies 
of animals and plants, diverse as they are, all are formed princi- 
pally from four elementary bodies, A multitude more of such 
arguments might be advanced ; but the ^neral conclusion which 
they indicate can be summed up in a Ime. All the sisty-eisht 
elements may be compounds of perhaps only two or three ele- 
ments, — may even be modifications of a single type of matter. 
But any fiiruier consideration of this part of the subject wonid 
lead us into an examination of the natnre of matter, and its atomic 
constitution, and with that we have not room to deal. 

But we will penetrate yet a step further into space. The stars. 
It has been stated, are exceedingly remote. Let us examine bodies 
so distant that the stare are near neighbors compared with them. 
Clusterfi, resolvable nebulffi, true nebuhe, shall carry us as far from 
the earth into space as the eye can see. 

To the naked eye, or in a telescope of low magnifying power, 
there are visible in the sky certain patches of diffused light, differ- 
ing in appearance from the glittering stars. Some, when examined 
wuh a higher power, are seen to be resolved into an aggre^tion 
of stars ; some, by the use of the highest attainable magnifying 
power, on the finest nights, are w^ difficulty resolved, whiw 
some resist every attempt. It is with the last that we are more 
particularly concerned. 

The great reflecting telescope of Lord Rosse is well known. It 
Is six ieet In aperture, and fl%-four feet in focal length. By its 
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aid, nebnlffl tbat had, np to his ttme, been nnresolred, were sepa- 
rated into st4irs; and from this circumstance the ar^ment nu 
advanced that all nebulse would yield to a eufficient mcreaae of 
power, and be demonstrated to consist of stars, which, white in 
reality separated by immense distances, yet seem so closely 
paclced together that their light is blended into one mass. 

We have spoken of solar sjstema ; there are, according to 
these statements, also stellar systems, where, instead of a sun and 
planets, there are groups of suns. Our sun belongs to such ft 
group of resolvable nebulfe, the stars that we see individualized, 
and those of the milky way, being hie companions. 

Seen at a great enough distance, our nebular or stellar Eystem 
would present a flattened or lima-bean-like shape, somewhat ellip- 
tical from one point of view, and like a narrow band from another. 
Is this group arrangement the only form hi which luminoos 
matter is found in the universe? 

Here, again, the power of means apparently trivial, but rightly 
applied, is shown. Once more the prism of gl.tss solves a ques- 
tion, which hundreds of thousands of dollars expended in tele- 
scopes could not have settled. On applying the spectroscope to 
the investigadon of the irresolvable nebulse, Huvgins finds that 
BOme of them present the spectra characteristic of an ignited gas, 
that is, of a flame. The Fi'aunhofer lines in that case are, as we 
have said, bright instead of dark, as in the solar spectnun, and 
the evidence is of a very tangible and unmistakable Idnd, 

There are, then, in space, masses of ignited gaseous matter of 
prodigious extent, shinrng by their own light, containing no star, 
and resembllnv the nebutie, which the nebular hypothesis declares 
to have been the original state of our solar system. 

How we can appreciate the assistance which the spectroscoxw 
haa lent in establishing that noble conception of Herschel and 
Laplace. It has demonsti'ated the unity of the solar system by 
establishing the exist«nce throughout it of the same elements ; it 
has shown the same unity in the materials of the universe ; and 
lastly, it forljfles us in the belief that the theoretical conception is 
in process of realization before our eyes ; that we may see worlds 
in the act of formation. The spectroscope has also a bearing on 
a great geological hypothesis : the former heated state oi our 
globe. Geologists assert, from the presence in high latitudes of 
fossil remains of tropical plants, that the earth was once in a 
molten condition ; that it cooled gradually, and at one time 
reached such a temperature that the internal neat sufliced to main- 
bun a warm climate on every part. The polar regions were not 
then dependent on the sua for their supply of heat, but needed 
that luminary only for light. Vegetation was somewhat tike that 
of a hot-house in the north in winter, with plenty of heat, bat 
lacking li"ht for part of the year. 

By this hypothesis, a great variety of facts, such as the forraa- 
tion of some mountain ranges, may be satisfactorily explained. 
For example, when the heated mass of the earth was cooling it 
was also surinking, but as soon as an inflexible cmst had formed 
over the liquid ball, that exterior oould no longer gradually 
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dlmlwlah In ctrcnmferenoe, bnt wsa forced to packer Into ridgM, 
just M we MS ia the cue of an apple drying up. The apple 
■asnmes « wizened appearance ; bo aid the earth. The wrinluea 
■ra motmtain cbAios. 

The Bpectroscopio eosfirmation of these ideas, though Indirect, 
follows necoasarilj from the support which that instrument lenda 
to the nebular hypothesis. If the earth was once an ignited gas, 
it ia certain that It also presented subaeqaentir a molten form. 
And its geometrical shape, that of an oblate spheroid, the figare 
nUnndly assumed by a rotating liquid mass, Is an important link 
In the chain of evidence. 

Another reflection naturally suggests itself to any one thinking 
about these mutters. We know that heat was the force con- 
cerned in keeping the materials of our solar system ia the gase- 
ous state, forby Its aid we can again bring most of them into that 
form. The escape of heat was the cause of the solidification of 
die present crust of the earth. Where has all that immcDse 
amount of heat gone to F 

It escaped altogether as radiant heat, moTiog in straight lines. 
Is it lost in the abyasea of the univerae, or is it samewnere col- 
lected together to melt worn-out worlds into nebul» again, and 
cause them to run again the course they have before pursued? 
Can we discover the acheme by which perishiog syatema are re- 
placed by new ones, and the grand East Indian idea, of a multi- 
plici^ of worlds in an infinity of time, realized f How, when the 
ught of our sun has faded out, shall our solar sj^tem be rerivi- 
fled, and re-supplied with the force it has loatP These are qaes- 
tloDB that remaiQ to be solved. We are satisfied that matter and 
loTce are eternal ; but what their laws of distiibulion and opera- 
tion in space and time ate, the intellect of man has yet to 
discover. 

And if there has been a gradual formatiDn of planets within our 
Bolar system, beginning at its confines, one after another losing 
its internal heat and becoming dependent on the sun for warmth, 
does not another thought oceur to us ? Has not life followed the 
inward march of heat? Is it not possible that there was a time 
when plants and animals, such as we have here, were able to 
exist on the eiterior planets, favored by their genial heat? The 
last traces may not have disappeared from them. And may not 
the types of low forma of organized things, that inhabited this 
earth In early geological times, have passed inward toward the 
sun, where surrounding physical conditions favored them in a 
manner that has ceased here? Are there on Venus the radiiita, 
moUusca, etc., belonging to our planet ages ago P Do types of 
life exist in the more distant planets, of some grade higher than 
our ownP We ace on the earth the migrating animals, that 
cannot stand the vicissitudes of summer and winter, follow the 
•nn southward in winter, and driven before him northward in the 
ler. Is there in the solar system a similar obedience to heat 
.a effects, and an ever inward flowing tide of life p — Otdaxg. 
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At the meeting of theHoyal Astronomical Society, ^arch 10, 
1865, Mr. Hag'giiis obaeired that " the recent examinatdon of the 
crroat nebula in Orioa shows that thia large and wonderful object 
belong to tlic class of gaseous bodies, the tight from thia 
nebula resolves itself, under the refractive power of the prism, 
into the same three bright lines. With a narrow slit they appear 
exceedingly thin and well-defined. The intervals between Uiem 
are dark, and in die light from no part of thia nebula was any 
indication detected of a continuous spectrum, such as is charac- 
teristic of incandescent solid or liquid matter. Difl'erent portions 
of IJ^ great nebulous mass were brought successively upon the 
elit, but tlie results of minute examination showed that the whole 
nebula emits light, which indicates a constitution identic^ 
throughout the body. The light from one part differa firom that 
of another is intensity alone. 

•' The four bright stars of the trapezium, and other stars distrib- 
uted over the nebula, gave a continuous spectrum. According 
to Lord Rosse and Fi'ot. Bond, the brighter parts near the tra- 
pezium consist of clustering stars. If this be the true appearance 
of the nebula under great telescopic power, then these discrete 
points of light must indicate separate and probably denser poiv 
tions of the gas, and that the whole nebula is to be regarded 
rather as a system of gaseous bodies than as an mtbroken vapor-, 
ous mass. Since the usually received opinion of tiie enormous 
distances of thenebube has no longer any foundation to rest upon, 
in respect of the nebulfa which give a gaseous spectrum, it is 
much to be desired that proper^notion should be sought for in 
such of them as are suitabla for this purpose. If the easeoQS 
matter of these objects represented the ' nebulous fluid,°out of 
■which, according to (he hypothesis of Sir Williani Herachel, stars 
arc to be elaboi'ated, we should expect a spectrum on which the 
groups of bright lines were as numerous as the dark lines due to 
absorption fbund in the spectra of the stars. If the three bright 
lines be supposed to indicate matter in its most primary forms, 
Glill we should expect to find in some of the nobulte, or m some 
parts of them, indication bv a more complex spectrum, of an 
advance in the formation of tlie separate elementary bodies which 
exist in the sun and in the stars. A progressive formation of 
some kind is, however, suggested by the presence in many of the ■ 
nebulEe of a nucleus, the spectrum of which indicates that it is 
not pure gas, but cont^ns solid or liquid matter. It may, there- 
fore, be, that nebulfc which have Lttle indication of resolva- 
bility, and yet give a continuous spectrum, such as the Great 
Nebula in Andromeda, are not clusters of suns, but gaseous 
nebulsB, which, by the gradual loss of heat, or the influences of 
other forces, have become crowded with more condensed and 
opagae portions. 

" So fat as my observations extend at present, they suggest the 
opinion that the nebulu which ^ve a gaseous specbum are sys- 



UigitirB^yCoO^le 



SIB ATfsviL or suiunino msoomtr. 

trnus possesslne a rt ractara, snd n relation to the aDiyerse, alto> 
getber dtatinct from the great groop of eosmical bodies to whu^ 
our aou and the 8xed stara belong." — Attnm. Boe, Notiett. 

THS QH&AT SEBUI^ OF OBIOM. 

It does not alwajs happen that a celestial object, the phjsicai 
characteristics of which are being discussed by scientific men, 
lends itself so admirabij to onr inqairy aa does the greet nebula 
of Orion at the present moment, while astronomers are — or 
■hould be — HUbjecting it to a searching scmtiny. And this for 
more reasons than one, Tor nebuls we now know are by no nteatu 
the very-easilj-to-be-understood bodies we considered them some 

J 'ears B'go; and Mr. Hind's announcement of their Tariability has 
Btely been quite eclipsed by Mr. Huggins' discovery of their re^i 
nature. 

Thus we mnst now at once discard the notion — a very pardon- 
able one when we consider how it came to be held — that the 
glorious clnster in Perseus, or that somewhat more typical one in 
lercules, may be taken as an exemplar of all our nebulse, coald 
we bring sufficient optical power to bear npon them. The as- 
tonishing variability of some nebulfe, to which we have before 
alluded, was certainly enongh to set astrnnomera to work wilil 
their telescopes, if the spectroscope had not been brought to bear 
on the inquiry; and Indeed the magnificent refractor of Fulkowa 
had already revealed to Dr. Winnike's practiced eye indications 
in this very nebnla, which led him to infer that their physical con- 
stitution dlSered widely from that heretofore assigned to them. 

But, in our own country, evidence has not been altogether want- 
ing on the point. About this time last year, we drew attenticm to 
a commnnfcalioit made to the Astronomical Society, by Messrs. 
Stone and Carpent«r, relative to two of the best drawings extant 
of the glorious object now more particulariy in question. From 
Prof. Bond's lejorader to this ana other telescopic observations 
with which we are acqutunted, we am scarcely come to any other 
conclusion than that changes to a greater or less extent are acta- 
ally going on in the position of different poitiona of the nebula, 
if not even tn its brightness. 

We hare referred in a former article to Mr. Huggina' first 
paper presented to the Eoyal Society on the gaseous nature of 
nebulas, in which, out of eight nebuin examined, six present 
little Indication of i^solrubility. In a subsequent paper, to which 
' we now wish to call attendon, this question of lesolvabUity ii 
Airther discussed. 

The other two nebulse which gave a spectrum Indicative of mat- 
ter in the gaseous form are 57 M, the annular nebula in Lyra, and 
27 M, the Dumb-bell nebula. The results of the examination ot 
these nebulsa with telescopes of great power, is regarded by some 
to be in favor of their consisting of clustering stars. It was 
therefore of importance Ut determine, by the observation of oth^ 
objects, whether any nebulee which have been certainly resolved 
give a spectrum which shows the source of light to be glowing 
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gM'. The extuninfttion of easQy reaolTed dusten by spectnini 
snaljeia was a sure means of doing this. 

2 and 15 M. and 4678 and 4670 in Sir John Herschel's cata- 
logue, both bright clustere, were chosen. Both these clusters 
gave a continuous apectnim. 

The Great Nebula in the Sword-handle of Orion was next ex- 
amined. The telescopio observations of this nebula seem to 
show liiat it is suitable for obserratioQ, as a crucial test of tlM 
oorrectaeas of the nsually received opinion that the resolution of 
a nebala into bright points is a certain and trust worthy indication 
tiiat the nebula consists of stars. Would the brighter portions of 
the nebula adjacent to the trapezium which have been resolved, 
according to Sir John Herschcl and others, present the same 
spectmm as liie fainter and outlying portions P In the brighter 
parts, wonld the existence of closely-aggregated " stars " bo re- 
vealed lo us by a continuous spectrum, in addition to that of the 
true gaseous matter? These are suggestive queedons, which it 
was desirable to answer. 

The light from the brightest partti of the nebula near the (rKpe- 
ainm was resolved into the three bright lines, to which we have 
before drawn attention. These three lines, indicative of a gaseous 
constitution, appeared. when the slit of the apparatus was made 
narrow, very sharply dcfmed, and free from nebulosily; tho in- 
tervals between the lines were quite dark. 

When either of the four bright stars of the trapezium was 
brought upon the slit, a continuous spectrum of considerable 
brightness, and nearly linear {the cylindrical lens of the ap|Mra- 
tuH having been removed), was seen, together wkh the bright 
lines of ^e nebula, which were of considerable length, corre- 
sponding to the length of the opening slit. A fifth star 7' and a 
sixth of are seen in the telescope, but the qvectra of these are too 
ffunt for observation. 

The positions in the spectra of a, ^, j, S trapezii, which oorre- 

rnd to the positions in the spectrum of the three bright lines of 
nebola, were carefully examined, but in no one of them were 
daric lines of absorption detected. 

, The part of the continuous spectra of the stars a. 8, v, near the 
position in the spectrum of the brightest of the brigot lines of tb« 
Bebnla, appeared, on a simultaneous comparison, to be more bril- 
liant than the line of the nebula, but in the case of y the difference 
in brightness was not great. The corresp9nding part of S was 
perhaps fainter. In consequence of this small diSereace of bril- 
liancy, the bright lines of the adjacent nebula appeared to cross 
the continuous spectra of f and i traposii. 

Other pordons of the nebula were then brought successively 
upon the Blit ; bat, throughout the whole of those portions of the 
nebula which are suficiently bright for this method of observa- 
tioD, the spectrum remiiined unchanged, and consisted of the three 
brieht lines only. The whole of this great nebula, ae far as it lies 
wiuiln the power of an eight-inch achromatic, emits light idend- 
cal in chai'acter. The light &om one part differs ftom tna light of 
another in intensity alone. 
20 
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The chistering "Btars* of which, aoeoniling to Lorf Basse KaH 
^ttfeaaor W. C. Bood, the brighter portion§ of this nebula cdd- 
lAat, c&nnot be supposed to be invisible in the Bpeetnim apparatus 
because of their falntness, an opinion which ia probably coirect of 
the mionte and widely separated "stars" seen in the Bnmb- bell 
Kebala. The evidence afforded by the largest teleacopea appears 
to be, that the brighter parts of the nebola in Orion consist of a 
"mass of stars;" the whole, or the greater part of the light from 
this part of the nebula, mnst therefore be regarded as the united 
radiation of these numerous stellar points. Now it is this light 



which, when analyzed by the prism, reveals to us its gaecoas 
source ; and the bright lines indicative of gaseous constitution 
are fVee fVom any tnice of a continuous spectrum, such as tliat 
exhibited by all the brighter stats hitherto examined. 

The conclusion is obvious, that the detection in a nebala of 
minute, closely associated, points of light, which observation has 
hitherto been considered as a certain indication of a stellar consli- 
tutJon, can no longer be accepted as a truGtworiby proof that the 
object consists or tme stars. These luminous points, in some 
nebnln, at least, must be regarded as themselves gaseous bodies, 
denser portions, probably, of the great nebulous mass, since they 
exhibit a constitution which is identical willi the fainter and out- 
lyi 



Gonjeotore appear? probable that their apparent permanence of 
general form is malntMned by the continual motions of these 
denser portions, which the telescope reveals as lucid points. 

Mr. Huggins, in his very suggestjve paper, does not atop heT« ; 
he. points out that the proper motion of this nebula has not yet 
been inquired into, iKcause everybody, looking upon them as Irrft- 
solvable clusters, tiiought them infinitely remote. Now, however, 
that we know that they are not clusters of " stars," properly so 
called, it ia possible that they may be much nearer to us than we 
imagine. The strange variability of the fifth and sixth stars in 
the trapezium should not here be passed over in silence, while we 
remark that Bond's latestobservationstendto show that the proper 
motion of the nebula cannot be different from that of the stars in 
^e trapezium. 

At all events, it is to be hoped that the present favorable position 
of Orion will secure for the glorious nebula a searching scruljny 
with the largest instruments. This can scarcely fail to supply us 
with new facts. In the meantime, what of the various shapea as- 
sumed by the gaseous nebulie, from the brilliant and most irregu- 
lar one of Orion to the faintest and moat perfectiT rounded plane- 
tary one ? Must we look upon them as otiier evidences of celestial 
dynamics P 

M. Otto Struve, the eminent director of the Pulkowa Observa- 
tory, and Father SeechI, have recently been examining tlie nebula 
with the magnificent nine-inch Mcrz of the Roman College. The 
fact of changes having taken place is put beyond doubt by their 
obBervotions, — Beader. 
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Mr. William Hoggins, F.R.S., examined the light both of the 
nncleas and of the coma of the small telescopic comet which was 
visible duriDg a part of January last, and which is catalogued by 
the astronomers as Comet I., 1866, by the wd of the spectnim 
apparatus with which he made his well-known observationa on 
the spectra of the nebulte. His observations have led him to the 
otmcliisions that the nucleus of that comet is self-inmlDous, and 
tiiat it consists of gaseous matter in a state of incandescence, but 
diat the coma is not self-luminous, and that the reflected light by 
which the coma was rendered viaiblo to us was the light of the 
sun. The epectmm of the nucleus, like the spectra of seyeral of 
the nebuljB previously examined by Mr. Huggins, consisted of 
but one bright line, corresponding in refrangibiiity with the 
brightest of the lines of nitrogen. The esact similarity between 
the spectrum of this comet and spectra of the nebnlte in question, 
implies the existence of some very close relation between comet- 
ary and nebulous matter, while the identity of the single line 
presented by these spectra with one of the nitrogen lines would 
seem to suggest the hjrpothesis that nitrogen is not an elementary 
substance, but a compound one, and that it is of some one of the 
several constituents, which thus go to make up what we know as 
nitrogen, that this nebulous and cometary matter consists. — Mc- 
ehania^ MagaeiHe, March, 1866. 

sPECTsuu OF smiua. 

Father Secchi has just announced that the space in the spec- 
trum of Sirins, which is included between the extreme red and 
the first band, is " divided by small bands, sensibly eijui-distant," 
which small balids are of such extreme regularity as to give to 
tjie spectrum a "channelled" appearance. He counted twenty- 
eight of these small bands, nothmg simUar to which has jet beea 
observed in any other spectrum. 

BPSCTBCH or SHOormo stabs. 

Mr. A. S. Herschel has recently observed the spectrum of a 
shooting star. It appeared near Capella, and was almost as 
brilliant as that star. He followed it tor more than a second In 
its rather slow motion, and ascertained that its spectnim was as 
continuous a spectrum as that of Capella, and a little more ex- 
tended, and, therefore, that it consisted of a solid or liquid sub- 
stance, and not of a gas or incandescendent vapor, as Mr. Huggins 
has suggested with regard to some nebuhe. 

He has observed seventeen meteors, coming to the conclusion 
that " if the problem of chemically analyzing the substance of 
luminous meteors by means of their light spectra is not yet fairly 
solved, it is at all events pretty certain that the metal sodium 
produces the most endnring light of the much admired trains of 
the August meteors j and that at least one other mineral substance 
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(ettber pot&ulnm, snlphor, or phosphonu) lends its aid, bat ta m 
much leas reourkable degree, to produce the game lominotu 
tniiu." — Beader. 



The foDowlng are extracta from a lecture delivered before Ok 
BritiBh AssocUtioD, at Nottinghmn, Aag. 23, 18G6, bj Willl&m 



H^.. 



r bring before 70a some addttjons to our knowledge in the 
department of astronomj, which have followed from a oompanfc- 
lively recent discovery. The researches of Kirchhoff have placed 
in the bands of the aatronomer a method of analysis which is Bp»- 
daily suitable fur the examination of the heavenly bodies. So ao- 
ffxpeoted and Important are tbe results of the application of epeo- 
ttnin analysis to the objects in the heavens, that this method of 
observation may be said to have created a new and distinct branofa 
of astronomical science, 

"Physical astronomy, the imperishable luid ever-erowing mon- 
ument to the memory of Newton, may be describea as the ezten- 
■lon of t«rrestrial dynamics to the heavens. It seeks to expl^n 
the movements of the celestial bodies on the euppositjon of the 



" The new branch of astronomical science, which spectrum 
analysia may be said to have founded, has for its object to extend 
the laws of I«rrestrial physics to the. other phenomena of the heav- 
enly bodies ; and It rests npon the now established fact, that matter 
of a nature common to that of tie earth, and subject to laws aimir 
lar to those which prevail upon the earth, exists throughout the 
stellar universe. 

" The pecnlior importance of KirohhofPa discovery to astronomy 
becomes obvious, if we consider the position in which we stand to 
the heavenly bodies. Gravitation and the laws of oar beinv io 
not permit ns to leave tiie earth ; it is therefore by means 'of Rght 
alone that we can obt^n any knowled^ of the grand array of 
worlds which surround us in cosmical space. The stoi^lit heavens 
Is the onlf chart of the universe we have, and in it each twink- 
ling point is the sign of an immensely vast, though distant, region 
of activity. 

" Hitherto the light from the heavenly bodies, even when ctri- 
lected by the largest telescopes, has conveyed to ns bnt veiy mea- 
gre information, and in some cases only of their form, their size, 
and their color. The discovery of Kii'chhoff enables us to inter- 
pret symbols and indications hidden within the Hght itself, which 
liimish trustworthy Information of the chemical, and dso to some 
extent of the physical, condition of the excessively remote bodies 
from which the light has emanated. 

" We are indebted to Newton for the knowledge that the beau- 
tiful tiuts of the rainbow are the common and necessary ingredi- 
ents of ordinary light. He found that when white light is made 
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this war separated from each other, form the Bpectrum of the 
light. Let this white plate represent the transverse secdon of a 
beam of white light travelling towards jou. Let now a prism be 
interposed in its path. The beam of white light is not turned 
adde at a whole, but the colored lights composing it are deflected 
differestlf , each in proportion to the rapidity of its vibtationa, ~ 
An obvioua consequence will be, that, on emerging from the prism, 
tiie colored lights which formed the white lieht will separate from 
ea4di «^er, and in place of the white light which entered the priam 
■wa aliall have its spectrum, that is, the colored lights which com- 
Mised it, in a state of separation from each other. Wollaston and 
Fraonhofer discovered that when the li^ht of the sun ia decom- 
posed bj a prism, the rainbow colors which form its spectrum are 
not contiaiioua, but are interrupted bv b. large number of dark lines. 
These lines of ^rimess are the symbols miich indicate the chem- 
ical constitution of the sun. It was not until recently, in the year 
1869, that Kirohhoff taught ns the true nature of these lines. He 
bimaelf immediately applied his method of interpretation to the 
dark lines (tf the solar spectrum, and was rewarded b^the discov- 
ery tiiat several of the chemical elements which exist upon the 
wirth are present in the solar atmosphere. 

" I present the results of the extension of this method of analy- 
sis to the heavenly bodies other than the sun. Tiicse researches 
have been carried on in my observatory during the last four years. 
In respect to a large pait of these investigations, — viz., those of 
the moon, the planets, and fixed st&rs, — I have had the great 

£leBBure of working conimntly with the very distinguished cliem- 
t and philosopher, Dr. William A. Miller, Half a century ago, 
Frannhofer recognized several of the solar lines in the light of the 
Moos, Yenas, and Mara, and also in the spectra of several stars. 
Recently, DonaU, Jansaen, Secchi, Rutherford, nod the Astronomer 
Boyal, have observed lines in the spectra of some stars. Before I 
describe the results of our obserrations, I will state, in a few words, 
the principles of spectrum analysis upon which our inteipretation 
of the phenomena wo have observed has been based, and also the 
metboa of observing; which we have employed. 

*' When light which has emanated from different sonroes is d». 
composed by a prism, the spectra which are obtained may differ 
in several important respects from each other. All the spectra 
which may present themselves can be conveoientl; artauged In 
three general gronps. 

" 1. The fecial character which distinguishes spectra of tlie 
first order consists, in that the continuity of the colored band is un- 
broken either by dark or bright lines. We learn from such a spec- 
trum that the light has been emitted by an opaque body, and 
almost certainly by matter in the solid or liquid state. A sficctrum 
of. this oi-der gives to us no ImowLedge of the chemical nature of 
the incandescent body from which light comes. 

"2. Spectra of the second ordei are very different. Tliese con- 
^t of colored lines of light separated from each other. From 
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8 that tbe Iim^ 
a the state of gns. 
It Is only when a luminous bodj ia free from the molecular tram- \ 
mels of solidity and liquidity, thnt it can exhibit its own peculiar 
power of radiating some colored raya alone. Menoe Butot^oces, 
when in a stat* of gas, rosy bo distinguished from esflh other by 
their spectra. Each element, and every oonipound body tliat can 
become luminous in the gaseous state without Butfering decompo- 
aftion, is distinguished by a group of lines peculiar to itsdf. 

"3. The thiM order consists of the spectra of ineaadesoentaolid 
or liquid bodies, in which the conUuuity of the colored ligkt 1> 
broken by dark lines. These dark spaces nro not produced by tba 
source of the light. They tell Us of VE^Mrs tlirons^h whicli tlw 
light baa passed on Its way, and which have robbed the U^t, by 
ausorptlon, of certain definite colors or rates of ribradon. Buctt 
epectra are farmed by the light of the san and stars. 

" Kirchhoff has nhown th»t, if vapors of terrestrial sobstaaoea 
come between the eye and an incandesceat body, they oauao 
groups of dark lines ; and, further, that the group of dark line* 
produced by each vapor is identical in the number of the lines and 
in their position in the spectrum with the group of bright lines of 
which its light consists when the vapor is luminous. 

*' It is evident that Kirohhoff, by this discovery, has fumtshedoi 
with the means of interpretiog the dark lines of the solar speo- 
trum. For this purpose it is necessary to compare the brigl^ linea 
in the spectra of the li^ht of terrestrial substanocs, when in the stMe 
of gas, with the dark lines of the solnr spectrum. When a group 
of bright lines coincides with a similar groop of dark lines, tbea 
we know that the terrestrial substance producing; the bright lines 
is present in the atmosphere of the sun ; for it is this substance, 
and this substance alone, which, by its own peculiar power of ab- 
sorption, can produce that particular group of dark lines. In this 
way Kirchhoff discovered the presence of several terrestrial ele- 
ments in the solar atmosphere. 

• ' Mdhodt of Obtervation. — I now pass to the special methods 
of obserration by which, in our investigations, we have applied 
these principles of spectmm analysis to the light of the heavenly 
bodies. I may here state that several circumstances unite to 
make these observations very difficult and veiy irksome. Id our 
climate, on few onlv even of those nights in which the' stars abiae 
brilliantly to (he naked eye, is the air eufa<uently steady for theM 
extremely delicate observations. Further, the light o '' 



is feeble. This difficulty has been met, in some measure, by the 
employment of a large telescope. The light of a star ftulin^ 
upon Uie surface of an object-glass of eight inches aperture is 

fathered up and concentrated at the focus into a minute and 
lilliant point of light. 

" AnoUier inconvenience arises from the apparent movement of 
the stars, caused by the rotaUon of the earth, which carries the 
astronomer and his instruments with it. This movement was 
counteracted by a movement given, by clockwork, to the telescope, 
in the oppoBitQ direction. In praotiQe, however, it is not easy to 
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nMn the image of a star for any length of time exactly within 
the jaws of a silt onlj the l-300th of an inch apart. By patJeat 
' perseverance these dif&culties have been overeome, ana eaUs* 
factory results obtained. We considered that the trustworthi- 
nesB of oar reaulta must rest chiefly upon direct and simultaneons 
comparison of terrestrial spectra with those of celestial objects. 
For this purpose we oonttired the apparatns which is represented 
in the diagram. 

" Bv tlus outer tube the instmment is adapted to the eye-«ii«! of 
fbe telescope, and is earned roand with 11 by the clock motion. 
Within this outer tube a second tube slides, carrying a cylindrical 
lens. Tbts lens is for the purpose of elongating the round point- 
Itke image of the star into a short line of Tight, which is made to 
fall exactly within the jaws of a nearly-closed stib Behind the 
rtlt, an achromatic lens (and at the distance of its own focal 
length) causes the pencils to emerge parallel. They then pass 
Into two prisms of dense flint glass. The spectrum which results 
from the decomposition of the light by the prisms is viewed 
tiirough a small achromatic telescope. This telescope is provided 
with a micrometer screw, by which the lines of tiie spectra may 
be measured. 

"The light of the terrestrial snbstanoes, which ar« to be com' 
pared with the stellar spectra, is admitted into the instrament in 
the following manner; — 

" Orer one-half of the slit is fixed a small prism, whidi reoeiTes 
the light reflected into it by the movable mirror placed over the 
tube. The mirror faces a clamp of ebonite, provided with for- 
ceps to contain fragments of Uie metals employed. These metals 
are rendered luminous in the state of gas by the intense heat of 
the sparks from a powerful induction coil. The light from the 

Sark, reflected into the instrument by means of the mirror and 
B little prism, passes on to the prisms in company with that from 
the star. In the smaU telescope, t^e two spectra are viewed in' 
juxtaposition, so that the coincidence and relative positions of 
me bright lines in the spectrum of the spark with dai^ lines in 
the spectrum of the star, can be accurately determined. 

" Moon and Planets. — I now pass to the results of our observa- 
tion a. 

" I refer, in a few words only, to the moon and planets. These 
(Ejects, unlike the stars and nebulro, are not original soorces of 
light. Since they shine by reflecting the sun's light, their spectra 
resemble the soLir spectrum ; and the only inoications in their 
Rpeetra which may become sources of knowledge to us are con- 
Bued to any modifications which the solar light may have suficrod, 
cither in the atmospheres of the planets, or by reflectdoa at their 
surfaces. 

" Moon. — On the moon, the resnlts of onr observations have^ 
been negative. The spectra of the various parts of the moon's 
surface, when examined under difTerent conditions of iliumina- 
tion, showed no iodlcatiun of an atmosphere about the moon. I 
also watched the spectrum of a star, as the dark edo|a of the moon 
advanced towards the star, and then occulted it. So tUgaa of r 
lunar atmosphere presented theiBselves. 
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^•JupiUr. — In th« spectmrn of Jupiter, lines are seen, vhic^ 
Indioata tbe existence of an absorptive almospheTe about tiiis 
pliinei. la this dUgram these lines aie presented as they ap- 
peared when viewed sluiultaneonsly with the spectnun of tbu sky, 
whicli, M tbe time of obaerration, reflected the light of the setting 
aun. One tttong btmd corresponds with some terrestrial atmos- 
pbnio lines, andprobablj indii^tea the presence of vapors similar 
to iboM which u« about the earth. Another band has nocounler- 
{Ntit Mmnigat the lines of absorption of our atmosphere, and tella 
ni (tf acHDe gu ex vapor which does not esiBt in the eailh's atmoAr 
phere. 

" Batmrm. — Tbe spectmm of Saturn is feeble, but lines similar 
to those which distJugaish the specti-um of Japiter were detected. 
These lines ar« less strongly marked in the ansse of tbe ring's, 
aad show that the absorptive power of the atmosphere about tho 
rings is less than that of tbe atmosphere which surrounds the 
bair A distinguished foreigner, present at the meeting. JanGsen, 
bas quite recently foand that sevenil of the atmospheric lines in 
this part of the tpecirum are produced by aqueous vapor. It 
sppean to be very probable that aqueous yapor ezistis in Hit 
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—On one occasion some remarkable groups of lines 
were seen in tbe mora refrangible part of tbe spectrum of Mars. 
These may be connected with tbe source of tbe red color which 
distinguishes this planet. 

" ^nut. — Though tbe spectrum of Venus is brilliant, and tba 
lines of Fraunhofer were well seen, no additJosal lines affording 
evidenoe of an atmosphere about Teaus were detected. The 
absence of lines may be due to the circumstance thitt the li^bt is 
probably reflected, not ttwa theplauetary surface, but from clouds 
at some elevation above it. The lisht which reaches us in this 
way, by reflexion from clouds, would not liave been exposed to 
'the absorbent action of the lower and denser strata of the planet's 
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_ . s fixed Star*. — Tbe fixed stars, tboueh immensely more 
remote, and less conspicuous in biigbtness &att the moon and 
planets, yet because tber are originiu sources of light, furnish ns 
with fuUer indications or their nature. 

" The stars have indeed l>een represented as sons, each nphold- 
ing a dependent family of planets. This opinion rested upon ^ 
possible analogy alone. It was not more than a speculation. 
We possessed no certain knowledge from observation of the true 
nature of those remote points of tight. This long and earnestly- 
coveted information is ^t last furnished by spectnun analysis. 
We arc now able to read in the light of each star some indications 
of its nature. I will take lit'st me spectra of two bright stars 
which we have examined with great care, 

"The upper one represents the spectnim of Aldebaran, and 
the other that of Betelgens, tbe star marked a in the constella- 
tion of Oiion. 

■'Thepositionsof all these dark linos, about eighty Ed each star, 
wuru determined by careful and repc^U^ed measures. Thesa 
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measured lines form bnt « Binall part of the trnmeroas fine lines 
which may be seen in the Bpectra of these stars. 

'* Beneath the spectrum of each star are represented the brig'ht 
lines of the metols which have been compared with it. These 
terrestrial spectra appeared in the instmiraent as yon now see 
tiiem npcn the screen, in jaxtaposition with the spectrum of the 
star. By such an arrangement, it is possible to determine with 
great accnracj whether or not any of these bright lines actually 
coincide with any of the dark ones. For example : — 

" This closely double line is characteristic of sodium. Ton see 
fliat it coincides, line for line, with a dark line similarly double 
in^ the star. The vapor of sodium is therefore present in the 
K^osphere of the star, and sodinni forms one of the elements of 
liie matter of this brilliant bat remote star. 

"These three lines in the greeit are prodnced, so far as we 
faiow, by the Inminons vapor of magnesium alone. These lines 
a^ree In position exactly, line for line, with three dark stellar 
lines. The conclusion, therefore, appears well founded, tiint 
another of the constituents of this star is magnesium. 

" Ag^n, there are two strong lines peculiar to the element 
hydrogen ; one line has it-s place in the red part of the spectmm, 
the otner at the blue limit of the ^reen. Both of these corre- 
spond to dark lines of absorption in the spectrum of the Star. 
Hydrogen, therefore, is present, in the star. 

" Is a similar way. other elements, amon* them bismnth, anti- 
mony, tellurium, and mercury, have tteen shown to exist in the 
Star. 

" Now, in reference to all these elements, the evidence does 
not rest upon the coincidence of one line, which would be worth 
but little, bnt upon the coinciiienee of a group of two, three, or 
four lines, occurring in different parts of the spectrum. OtJier 
corresponding lines are probably also present, bat the faintness 
of the star's bght limited our comparisons to the stronger lines of 
each element. 

" What elements do the numerous other lines in the star repre- 
sent? Some'of them are probably due to the vapors of other ter- 
restrial elemimta, which we have not yet comfMired with these 
Stars, But may not some of these lines be the signs of primary 
fonus of matter unknown upon the eaith P Elements new to UB 
may here show themselves, which form' larg^ and important 
series of compoands, and therefore give a special character to the 
physical conditions of these remote systems. In a similar 
manner the spectra of terrestrial substances have been compared 
with several other stars. Five or six elements have been de- 
tected in BetelgeuK. Ten other elements do not appear to have 
place in the constitution of this star. 

" S Pigati ODDkttini .... lodiinn, DU^asIiiDi, ud perhkiM barioni t 

"■-* — ■-'-' . sodium, DUigaeBlum, iron, and hydrogani 

. ■odium, uwgneainm, iron; 

, (odiuoi, oi*gD«inm, iroa. 

About sixty other stars hare been examined, aU of wMtdi appear 
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to hare tome elemeati ia oommon wltli the enn and earth, but 
the selective grouping of Uie elementB in each star ia probably 
peculiai'Bnd uniqae- 

" A few Etars, nowerer, stand oat from the rest, and appear to 
be characterized by a peculiarity of f reat Rignificance. These 
stars are repreaented by Betelgeuz and ^ Pegasi. The general 
gruaplng of the liaes of absorption Id these stars is pecubar, bat 
Uie remarkable and excectioDal feature of their spectra is the ab- 
sence of the two lines woich indicate hydrogen, one )ine in the 
red, aad the other in the green. These Unes correspcMid to 
Fraunhofer's C and F. The absence of these lines la some stan 
shows that the lines C and F are not due to the oqueooa vapor of 
the atmosphere. 

" We hai-dly Tenture to saggest that tiie planets which may 
snrroand these suns probably resemble them In not possesain? 
the Important element, hydrogen. To what forms ctf life oouM 
such planets be adapted P Worlds without water! 

" It Is worthy of conaideratloa, that, with these few excep- 
tions, the terrestrial elements which appear most widely difi^sed 
through the host of stars are preaisely some of those which are 
essential to life, such as it exists upon the earth, — namely, hy- 
drogen, sodium, magnesinni, and iron. Besides, hydrogen, so- 
dium, and magnesium represent the ocean, which is an essential 
pait of a world constituted like the earth. 

" We leara trota these obseryadons, that, in plan of structare, 
the stare, or at least the brightest of them, resemble the sun. 
Their light, like that of the sun, emanates from intensely white- 
hot matter, and passes through an atmosphere of absorbent va- 
pors. With this unity of general plan of structure, there exists a 
great diversity amongst the individual stars. Star differs trom 
star in chemical constitution. May we not believe that the indi- 
vidual peculiarities of each star are essentially connected with the 
special pui'poae which it subserves, and witii the living beineis 
which may inhabit the planetary worida by whidi It may possibly 
be surrounded f 

" When we had obtained this new Informatton respecting tho 
true nature of the stars onr attention was directed to the phe- 
nomena wliich Bpeciully distinguish some of the stars. 

" Colort of the Start. — When the air is clear, especially in 
southern climes, the twinkling stars do not all resemble dia- 
monds; hei'e and there may be seen, in beauteous contrast, 
richly-colored gems. 

" The color of the light of the stars which are bright to the 
naked eye is always some tint of red, orange, or yellow. When, 
however, a telescope Is employed, .in close companionship with 
Diitny of these ruddy and orange stars, oUier fainter stars become 
visible, the color of which may be blue, or green, or purple, 

" Now, It appeared to us tube pi'obable that the origin of these 
differences of color among the stars may be indicated by their 
spectra, 

" Since we had found thiLt the source of the light of the stars Is 
incandeacent solid or liijuid matter, it appeared to bo very prob- 
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able that, at the time of its emission, the light of all the stars is 
white alike. The colors observed amoue^ them mnst then be 
caused by some ntodiGc»tdoa suffered oy the llj^t, after its 



" Again, it wna obvions that if the dark lines of absorptjos 
were more nnmerona, or stronger, in some parts of the apeetrum, 
then those colors wonld be subdued in power, relatiTefy to the 
oolor in which few lines only occur. These latter colors, remain' 
big Btrong, would predominate, and give to the light, originally 
white, their own tints. 

" These Bnppositions hare been confirmed by observations. 

" We have shown that the colors of the stars are produced by 
tbe vapors existing in their atmosphere. The chemical constitu- 
tion of a star's atmosphei-e will depend upon the elements exist- 
ing in the star, and upon its temperature. 

" VariabU Btara. — The brighbiess of many of the starsis found 
to be variable. From night to night, from month to month, or 
from season to season, their light may be observed to be contin- 
nally changing, at one tjme increasing, at another time diminish- 
ing. The careful study of these variable stars, by numerous ob- 
servers, has shown that their continual ciianges do not take place 
in an uncertain or irregular manner. The greater part of these 
remarkable objects wax and wane in accordance with a fixed law 
of periodic vanatton, which is peculiar to each. 

' ' We have been seeking, for some time, to throw light upon this 
strange phenomenon, by means of observation of weir spectra. 
If, in any case, the periodic variation of brightness is associated 
with physical changes occurring in the star, we might obtiun 
some mformation by means of the prism. Again, if tbe diminu- 
tion in brightness of a star should be caused by the interposition 
of a dark body, then, in that case, if the dark body be surrounded 
with an atmosphere, its presence might possibly be revealed to 
us by the appearance of additional lines of absorption in the 
specti'um of the star when at its minimum. One sncb change in 
the apeetrum of a variable staj we believe we have already 
observed. 

**Betelgeux is a star of a moderate degree of variability. 
When tliis star was at its maximum brilliancy in February last, 
we missed a ^roup of lines, the exact position of which we had 

determined with great accuracy by nucromet~~ 

Borne two years betore. 

** Ttmporary Stan, — With the variable stars, modern opinion 
would associate the remarkable phenomena of tiie so-called new 
stars which occasionally, but at long intervals, have suddenly ap- 
peared in tbe sky. But in no case nas a pei-manently bright star 
been added to the heavens. The splendor of all these objects 
was temporary only, though whether they died out or still exist 
as extremely Vaint Stars Is uncertain. In the case of the two 
niodeiTi temporary stars, that seen by Mr. Hind in 1815, and tbn 
bright star recently observed in Corona, though they have lost 
Iheir ephemeral glory, they still oontinne as stars of tbe tenth and 
fiievonth magnitudes. 
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'■ The old theiMlM reapeotin; tbeae Mnnga objects muet be re- 
jected. We cannot believe with Tvcho Br&he that objects so 
ephemenl nra new creations, nor with Riccioli that they are Htars 
brilliant on one side nniy, which liave been suddenly tuiited 
round by the Deity. The theory that they have suddenly darted 
towards qs with a velocity greater than Uiat of light, from a re- 
gion of jemote invisibilitv, wilt not now find supporters. 

" On the 13th of May last, a star of the socoon magnitude sad- 
denly burst forth in the constelliitiou of tlie Nortt^ro Crown- 
Thanks to the kindness of the discoverer of this phenomenon, 
Mr. Birmingham, of Tuam, I was enabled, conjoiuUy with Dr. 
Miller, to examine the spectrum of this star on the 16tb of Muy, 
when it had not fallen much below the tfaii'd magnitude. 

" The spectrum of this star consists of two distinct spectra. 
One of these is formed by fonr bright lines. The other spec- 
tnina is analogous to tlie spectra of the sun and stars. 

■'These two spectra represent two distinct sources of li^t. 
Each spectrum is formed bv the decomposition of light, whi(£ is 
independent of the light which gives birth to the other spectrum.. 

" The continuous spectrum, crowded with groups of dark lines, 
•bows that there ezisla a photosphere of incandescent solid or 
liquid matter; further, that there is .an atmosphere of cooler 
vapors, which give rise by absoiptjon to the °;roup3 of daric lines. 

" So far, the constitution of this object is analogous to that 
of the sun and stars, but in addition there is the second spec- 
trum, which coDsisls of bright liotis. There is therefore a second 
and distinct source of light, and this must be, as the character of 
the spectrum shows, luminotis gas. Now the position of the two 
principal of the bright lines. of this spectrum informs us that ono 
of the luminous gases is hydrogen. The great brightness of 
these lines shows that the luminous gas is hotter than the photo- 

Khere. These fiicts, taken in connection with the suddenness of 
t outburst of liglit in the star, and its immediate very rapid 
decline in brightness from the second magnitude down to the 
eighth magnitude in twelve days, suggested to us the startling 
speculation that the stai- had become suddenly enrapt in the flames 
of burning hydrogen, la consequence, it may be. of some Kreat 
convulsion, enoimous quantities of gas were set free. A Tar^ 
part of this gas consisted of hydrogen, which was burning about 
the star in combination with some other element. This fiaming 
gas emitted the li^ht represented by the spectrum of bright lines. 
The increased brightness of the spectrum of the other part of 
the starts light, may show that this fierce gaseous conSagralJoB 
had heated to a more vivid incandescence the solid matter of the 
photosphere. As the free hydiogen bec;tme exhausted, theflames 
gradually abated, the photosphere became less vivid, and the star 
waned down to its former brightness. 

" We must not forget thiit light, though a swift messenger, re- 
quires time to pass m)m the star to us. The great physical con- 
vulsion, whioli 13 new to us. is already an event of the past with 
respect to the star itself. For years the star has existed under the 
new conditions whioh followed i4us Suiy ctOastirophe. 
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"NAuUb. — I pus now to objects of another order. 

"When the eye is aided by a telescope of even modemte power, 
K large number of faintly luminous patches and spots come forUi 
frora the darkness of the sk;, which are in strong contrast with 
the briUiant but point-like images of the stars. A few of these 
objects may be easily discerned to consist of very faint stars 
closely ag^egated together. Many of these strange objects re- 
main, even in the largest telescopce, naresolved into stars, and 
resemble feebly-shining clouds, or masses of pboaphorescent 
haze. During tha last one hundred and fifty years, the intensely 
important question has been continually )>efore the mind of 
asb*ODDmers, > What is the true nature of these faint, comet-like 
masses ? ' 

"The iDt«rest eonnect«d with an answer to this question tiBS 
much increased since Sir William Herschel suggested that these' 
objects are portions of the primordial material out of which the 
existing stars have been fasoioned, and, tiirther, that in these ob- 
jects we may stndy some of the stages through which the suns 
and planets pass in their development from luminous cloud. 

" The telescope has failed to give any certain information of 
the nature of the nebulte. It is true that each successive increase 
of aperture has resolved more of these objects into briglit points; 
but, at the same time, other ffunter nebulee have been brought into 
view, and fastasUc wisps and diffused patches of light have been 
seen, which the mind oJmost refuses to believe can oe due to the 
united glare of innumerable suns still more remote. 

" Spectrum analysis, if it could be successfully applied to ob- 
jects 80 excessively faint, was obviously a method of investigation 
Bpociallj suitable for determining whether any essential physical 
distinction separates the nebulteirom the stars. 

"I selected, for the first attempt, in An^st, 1864, one of the 
class of small but comparatively bright nebulw. 

" My snrprise was very great, on looking into the small tele- 
scope of the specimm apparatus, to perceive that there was no 
appearance of a band of colored light, such as a star wonid eive ; 
twt, in place of this, there were three isolated bright lines only. 

" This observation was sufScient to solve the long-agitated 
Inquiry, in reference to Vbis object at least, and to show Uiat it was 
not a group of stars, but a true nebula. 

'*A spectrum of this character, so far as onr knowledge at 
liresent extends, can be produced only ^ light which has ema- 
nated from matter in the state of gas. The light of this nebula, 
therefore, was not emitted &om incandescent solid or liquid 
inatt^, as is the light of the sun and stars, but from glowing or 
laminous gas. 

" It was of importance to learn, if possible, tram the position 
of these bright Imes, the chemical nature of the gas or gases of 
which this nebula consists. 

" Measures taken by the micrometer of the most brilliant of the 

bright lines showed that this line occura in the spectrum very 

nearly in the position of the brightest of the lines in the spectrum 

of nitrogen. The experiment was then made of comparing tbe 
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spectram of nitrozen directly with the bright lines of the nebiil». 

Ifound that the brightest of the lines of the nebula coiDcided with 



it may be, therefore, that the occurrence of this one line only 
Indicates a furm of matt«r more elementary than nitrogen, and 
which onr analysis has not yet enabled us to detect. 

" In a similar manner, the faintest of the lines was found to 
ootncide with the green line of hydrogen. 

"The middle line of the three lines which form the spectram 
of the nebula does not coincide with any strong line in the spectra 
of about thirty of the terrestrial elements. It is not far from the 
line of barium, but it does not coincide with it. Besides these 
bright lines, there was also an exceedingly faint continuous speo- 
.trum. The spectrum had no apparent breadth, and must there- 
fore have been formed by a minute point of light. The position 
of this faiDt spectrum, wnich crossed the bright lines about the 
middle of their length, showed that the bright point producing it 
was situated about the centre of the nebula. Now this nebula 
B a minute but bright nucleos. Wo learn from this ob- 
□ that the matter of the nucleus is almost certainly not in 
a state of gas, as Is the material of the surrounding nebula. It 
consists of opaque matter, which may exist in the form of an in* 
candescent fog of solid or liquid particles. 

" The new and unexpected results arrived at, by the prismatic 
examinatioD of this nebula, showed the importance of examining 
as many as possible of these remarkable bodies: Would all the 
nebalfe give similar spectra? Especially it was of importance to 
ascertain whether those nebolsa, which the telescope had certainly 
resolved into a close ag^gation of bright points, would give » 
^ectrum indicating gascity. 

" The observation with the prism of these objects is extremely 
difficult, on account of their great faintness. Besides this, it is 
only when the sky is very clear, and the moon is absent, that die 
prismatic arrangement of their light is even possible. During 
tiie last two years, I have examined the spectra of more than 
sixty nebnlte and closters. These may be divided into two great 
groups. One group consists of the nebnl£e which give a spec- 
trum simlliir to the one I have already described, or else of one or 
two only of the three bright lines. Of the six objects examined, 
about one-third belong to the class of gaseous bodies. The light 
from the reniaiuing forty nebuiw and clusters becomes spread out 
by the prism into a spectiiim which is apparently contjnuous. 

"The most remarkable, and possibly the nearest to our system,, 
of the nebulas presenting a ring formation, is Qte well-known 
Annular Nebula in Lyra. The spectrum consists of one bright 
line only. When the slit of the instrument crosses the nebula, 
the line consists of two brighter portions coiTospondin^ to the 
sections of the ring. A much fainter line joins them, which shows 
that the faint central portion of tbe nebula has a similar constita- 

" A nebula remarkable for Its large ex 
is that known as the Dumb-bell Nebula. 
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nebula coaalsta of one line only, A prismatic examination of the 
light from (liSerent parts of this object showed tha* it is through- 
out of a similar constitution. 

"The most widely knows, perhaps, of all the nebulss is the 
remarkable cload-like object in the sword-handle of Orion. 

'*This object is Also gaseous. Its spectrum consists of tbreo 
bright lines. Lord Rosse informs me that the bloish-green matter 
of the nebula has not been resolved by his telescope. In some 
parts, however, he sees a large number of very minute red stars, 
'wtucb, though apparently connected witb the uresolvable matter 
of the nebma, are yet doubtless distinct ftom it. These st^urs 
would be too faint to furnish a visible spectrum. 

" I now pass to some examples of the other groat group of 
nebnite and clusters. 

" All the true cUistera, which are resolved by the telescope into 
distinct bright points, mve a spectrum, which does not consist of 
separate bright lines, bnt is apparently contdnnous in its ligbt. 
There are many nebujs which furnish a similar spectrum. 

" I take as an example of these nebula, the great nebula in 
Andromeda, which is visible to the naked eye, and is not seldom 
mistaken for a comet. The spectrum of this nebula, though 
^parently continuons, has some suggestive peculiarities. Tbe 
'<irtiole of the red and part of the orange are wanting. Besides 
this character, the brighter parts of the spectrum nave a very 
unequal and mottled appearance. 

" It is remarkable that the easily-resolved cluster in Hercnles 
has a spectrum precisely similar. The prismatic connection of 
this cluster with the nebula in Andromeaa is confirmed by tele- 
scopic observation. Lord Rosse has discovered in this cluster 
darK streaks or lines, similar to th6se which are seen in the nebula 
in Andromeda. 

' ' Is connection with these observations, it was of great interest 
to ascertain whether the broad classification afiforded by the prism 
of Ibe nebulfe and clusters, would correspond with the Indications 
of resolvability furnished by the telescope. Would it be found 
that all the unresolved nebulfe are gaseous, and that those which 
give a continuous apectruni are clusters of stars? 

" Half of the nebulse which give a continnona spectrum have 
been i-esolved, and about one-third more are probably resolvable; 
while of the gaseous nobulra none have been certainly resolved, 
according to Lord Bosse. 

" Comett. — There are objects In the heavens which occasionally, 
and under some conditions, resemble closely some of the nebutte. 
In some positions in their oi'bita some of the comets appear as 
round vaporona masses, and, except by their motion, cannot be 
distinguished from nebula. Does this occasional general resem- 
blance indicate a similarity of nature f If such be Uie case, if the 
material of the comets is similar to that of the nebolaa, then the 
study of the wonderful changes which comets undergo in the 
neighborhood of the sun may Aimish nset^il information for a 
more correct interpretation of the structure and condition of the 
nebula. In 1864, Donati found that the spectrum of a comet, 
visible in that year, consisted of bright lines. 
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" Last Jatauaj » nakU telesooplc omnet wa^ vidble. It wns a 
nearij circular, rerr faiot, vaporoaa mass. Nearly in the centre, 
ft small and rather dim auuleuB was seea. When tiiis object was 
^wed in the spectroscope, two spectra were disKoguiahed ; — a 
very fklnt contiaaoas spectrom of the coma, sbowiag tbttt it was , 
Tisiole by reflooUng solar light : — about the middle of this faint 
spectnun a bright point was seen. This bright point is tbc ^lee- 
tram of the nu^eus, and shows that its light is different from that 
of tbe ooma. This short bright line indicates tJiat the uuclens of 
this comet was self-lominous, and, further, the position of this line 
of the spectrum suggests that the material of the comet was 
dmiUr to the matter of which the ffoseoas nebulfe consist. 

"JfauKTO o/ lAe Inirintie Bri^tntt* of the Nd>ulm. — It ap- 
peared to me thst some information of the nature of the nebulsa 
might be obtained from observalioQS of another order. If physi- 
cal changes, of the magnitude necessary for the conversion of the 
gaseous bodies into suns, are now in progress in the nebnlse, 
surely, tbis process of development would be accompanied by 
marked ctunges in the intiinsic brightness of their light, and in 
their size. 

"Now, since the spectroscope shows these bodies to be cootino- 
ons masses of gas, it is possible to obtain an approximate measure 
of their real brivhtaess. It is known that as long as a ^Ustant 
object remains oT sensible size, its brightoess rem^s unaltered. 
By a new photometric method, I found the intrinsic intensity of 
ttie light of three of the gaseous nebulta, in terms of a epeim 
oaodle burning at the rate of 15S grains per hour : — 

Ntlnila So. ifia ? T^*'' I*^ '^ ^^ Intendt; of the saadle. 
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""niese numbers represent, not the apparent brigfatoesa only, 
but the true brightness of these luminous masses, except so far as 
It may have been dinunished by a possible power of estinctioB 
existing in cosmical space, and by the absorption of oar atmos- 
phere. It la obvious that similar observations, made at consider- 
able intervals of lime, may show whether the livbt of these objects 
is undergoing increase or diminution, or is subject to a penodio 
variation. 

' ' If the Dumb-bell Nebula, tbe feeble Hgfat of which Is not more 
than tjie onc-twenty-thonsandth part of uat of a candle, be, in 
accordance with popular theory, a sun-germ, then it is scarcely 
[wssible to put into an intelligible form tbe enormous number of 
times by which its light must increase, before tbis faint nebula, 
feebler now in its glimmering than a rushlight, can rival tbe 
dazzling splendor ofour sun. 

" Meatura oflhe tf^biAce. — Some of Uie nebnlce are BufSciently 
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d^ned in outline to admit of accunie measnrement. By means 
of a seriea of micrometi-ic observations, it will bo possible to ascer- 
tain, whether any censid«Table alteration in size takes place in 
nebnlffi. 

"Meteon. — Mr. Alexander Herscbel has recently encceeded ia 
Bubjecdng another ord^r of the heavenly bodies to prismatic anal- 
ysis. He has obt^ned the spectrum of a bright met«or, and also 
the spectra- of some of the tnuns which meteors leave behind 
tham. A remarkable result of his observaldons appears to be that 
sodium in the state of luminous vapor ia present la the trains of 
most Hteteors. 

" (?o»elNno».— In coaclumon, the new knowledge, that h.13 been 
gained from these observations with theprism, may l>e summed up 
as follows : — 

" 1. All the brighter stars, at least, have a structure analogous 
to that of the son. 

"2. The stars coDtain material elements common to the son and 
earth, 

"3. The colors of the stars have their origin in the chemical 
'constitution of the atmospheres which surround them. 

" 4. The changes in brigbtness ol some of the variable stars 
are attended with changes in the lines of absorption of their 
■pectra. 

" 0. The phenomena of the star in Corona appear to show that, 
in this object at least, great physical changes are in operation. 

" 6. There exist in the heavens true nebulca, Theae objects 
consist of luminous gas. 

" 7. The material of comets is very similar to the matter of the 
gaseous nebulie, and may be identical with it. 

" 8. The bright points of the star-clusters may not be in all 
cases stars of the same order as the separate bright stars. 

" It may be asked, What cosmical theory of the origin and rela- 
tions of the heavenly bodies do these new facts Buggest? It 
would beeasytospeculate, but it appears to me that it would not be 
philosophical to dogmatize, at present, on a subject of which we 
know so very little. Our views of the universe are undergoing 
important changes. Let us wait for more facts, with minds unfet- 
tered by any dogmatjc theory, and therefore free to receive the 
obvions teaching, whatever it may be, of new observations," 
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OV THB BEIATIOirS or OBOLOOT ISO FALMOirtOLOaT. 

The following are extracts from the " Reader" of Jane, 186Sv 
on tlte occasion of the publlcatioa of Hr. T, H. Huxley^ (»t»- 
loene of the Jermyn-Street collection ; — 

Palnontolorr, as a science, ahonld enable as to determine th* 
poaitian of unfamiliar forma, and the age of the strata in which 
the; occur, In the snre hope that obaerration will verif j the pre- 
diction. Mr. Huxlev says that a science of geology could not 
«xiat, that we should only hare a number- of local (Uironologies, . 
did not imlaontalogT combine the separate results, and dednoe 
tiwa them general laws. When the fossils are identical at two 
distant places, it should follow that paleeontologiets are asjeed a» 
to the age they Indicate. But, twenty-seven years ago, &&. R. G. 
Austen threw doubt on the comfortable doctrine that two seta of 
identical fossils are necessarily contemporaneous and this seem- 
ing paradox has nerer since been quite lost sight of. It wa« 
farther developed three years azo by the author of this essay, wb* 
went BO far as to bint the possible coincidence in tjme of two or 
more of the great formations. These views geologists prononnced. 
to be errors. It would have been safer to nave called them only 
extreme. This condemnation starts from the assumption that the ' 
so-called formatioDB represent epochs in time rather than eeo- 
grapbical areas. This idea is perhaps a natural result ofthe 
nearly complete sequence, founa to exist in the small portion of 
the ^obe as yet carefully examined. But to applyit to other 
parts of the earth's surface is virtually to abandon the law of 
nniformity of physical processes, and to revive, in amodified form, 
the doctrine of cataclysms. For, if identity of species proves that 
the l>eds containing them are, however far apart, necessarily of 
the same age, that therefore the same conditions prevailed over 
areas whose size finds no modem analogy (which are, in fkct, now 
marked by great diversities), it follows that conditions so general 
could only have been terminated by some cause equally general, 
though not necessarily violent, in its operation, before a new state 
of tlungs, marked by distinct organic forms, commenced. Hence 
unconformities, which have been demonstrated to represent longer 
periods than the formations which they separate, would cease to 
be of local Import. It would be impossible to avoid regarding 
tiiose separating contemporaneous strata as simultaneous, or to 
escape tne consequent dilemma. For, the axiom that changes are 
gradii'al Is admitted on both sides, and implies that the alteratioB 
of conditions, and accompanying modification of stznctore among 
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Ilring beings, began prior to those geological oaangei which gsre 
rise to the uncoDtonnity, and prove the gap ; implies, further, thut 
all tMs went on in some area not necessarily adjacent, but so 
sitnated aa to ensnre the oontdnuity bj descent of the organic 
forms. To admit this, seema to concede the chief point at issue : 
and the concession seems involved in the uncontradicted belief 
betd by geologists, that farther research wiil disclose more and 
more strata requiring to be " intercalated " between tiiose of exist- 
ing classifications. Geologically this phrase is unfortunate, though 
Eo6]ogically correct. The organic remains in such intercalated 
beds will, of course, fall naturally into their places in the animal 
series ; but the inseridon of the strata themselves in our tabular 
lists can only be done, save for limited areas, I^ assigning andua 
weight to artiflcial arrangemeDts. It may not perhaps be neces- 
Mty to go BO fa,T as to consider the Devonian or Permian forma- 
tions aa the arctic conditions coincident with a tropical Carbonifer- 
ous Mpaot of life ; but the overlap, so to speak, of physical con- 
ditions, which it seems impossible to evade, admits of no jirecisa 
Umit^on ; it must eiliier ne denied, or accepted along with all 
it involves. 

But if the simple case, when the fossils are identical, presents so 
many difficolties, palteontology must, afortvm, be still less relia- 
ble asalawgiver, where distant formations yield dissimilar fossils. 
For zoology knows no law by which structural modifications can 
be so classified, that their relative ages may be determined by in- 
spection ; nay, those best qualified to speak with authority shrink 
even from asserting a progression of types from higher to lower, 
, bi time. The very Uieory, which sees in these modificationB in- 
CTearing adaptation to ext«m^ conditions, deprives pabeontoloE^ 
of ^ power of prediction apart from physical observation. "^^ 

importantcantion -* — '^-"- " — .--^- .r.-. — ■ — ^^i. 

tion of identity o 



oultles arising from dinerences of contemporaneous deposits, as, 
for instance, la the Levant and Red Sea, but sees no means of 
fixing their relative age, save where they are not tar apart, and 
bekmgto the same province of terrestrial distribution ; in which 
case, members of the common fauna and flora, accidentally pre- 
nrved, might fix the relative age. A striking instance of the un- 
certainty in dealing with organization is offered b^ the Miocene 
finmation. Its flora, as seen in Switzerland, finds its aearesi lir- 
ing-Tepresentative in the vegetation of the Southern States, and 
the resemblance is verv strong. It must, therefore, have lived 
down to, oo-existed with, and survived as a flora, the glacial era. 
Yet the most accomplished botanists vary so widely in their opin- 
ions, that the plants are by some traced eastward, by others west- 
ward from America; by others have boon supposed to radiate 
from a centre iTing between Swilzei'land and Western Asia. This 
onanimous difteronce, be it noted, is found after decisions liave 
been limited to (hose species only, whose preservation leaves no 
■ncertainty In their Identification. 
The ccmotaudon ia, tliat these and ilmilar difilcnllies will betf 
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be olearad np &fter the oonatmction of many local chronologies, 
detetiained neither bv g«ology alone nor by fossils alone, but 
with their mutual aid and correction. The generalized results 
of theae may, probably will, lead to the diacoveiT of laws which 
viU render possible ^reitter [wecisioD in die oorreladon of strata: 
but it seems more Steely to anticipate this result from increased 
knowledj^ of the facts of disbribalion, than from uiy rule govent- 
Jnc the order-of structural change. 

Mr. Huxley aroids die aooeptonoe of any theory of progressioa 
founded oo fossil eridence ; and his reasons for so doing well iUoa- 
b«te the acute criticism given by LyeU (" Antiquity of Man," p. 
406). Knee this essay was written, Sir W. Logan's discovery, in 
the lower Lanrentian series of Canada, of the Eozoon Canadense, 
and the subseqaent discovery of a similar organism in Connemaiu, 
necessitate some modification of the statement that the Frotozoa 
and Cwlenterata are unrepresented in the lowest Sritish rocks. 
Tliat fossil seems to be structuratly allied to both sab-kingdoms. 
The negative evidence it gives does not seem to affect the progres- 
sion argument. We are justifitid in assuming it to repreaent a 
■mall part only of the life, to which the enormous mass of lime- 
stone containmg it is due. l^e other members of the series, of 
which we have no evidence for assuming this to be tlie first, exist. 
If at aD, in some unexplored region, but more probably are lost to 
VB by metamorphoBis aad resorption Into tlie int«rior of the earth. 

IiEIIGTH OF QEOLOGICU. FBBIOD8. 

AH the foots of geology tend to indicate aa antiquity of wbidi . 
we are beginning to form but a dim idea. Take, for instance, one 
tingle formation, — our well-known chalk. This consists entirely 
of i^lls. Mid firagments of shells, deposited at the bottom of an 
ancient sea far away from any continent. Such a process as this 
must he very stow ; prob&bly we should i>e much above the mark 
if we were to assume a rate of deposition of ten inches in a cen- 
tury. Now, the chalk is more than 1,000 feet in tbickness, and 
would have required, therefore, more than 120,000 years for its 
fonnotion. The fossiliferous beds of Great Britain, as a whole, 
are more than 7,000 feet in thickness, and many, which with us 
measure only a few inches, on the Continent expand into strata 
ot immense depth ; whila others of great importance elsewhere 
are wholly wanting with us, for it is evident that during all the 
different periods in which Great Britain has been dry land, strata 
have been forming (as is, for example, the case now) elsewhere 
and not with ua. Moreover, we must remember that many of the 
strata now existing have been formed at the expense of older 
ones ; thus, all the flint gravels in tiie south-east of England have 
been produced by the destruction of chalk. This again is a very 
slow process. It has been ef^timated that a cliff 500 feet high 
will be worn away at the rate of an inch in a century. This may 
seem a low rate ; out we must bear in mind that along any line of 
coast there are comparatively few points which are sufraring at 
tna time, and, that even on these, when a fitll of niiff itas tuan 
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Save been gradnallj^ removed by the waves. The Wealdeo Val 
ley is twentv-iwo miles in bi^^dlh, &nd on these data it has I>eea 
calculated tiial the denudatioD of the Weald most have required 
more than 150,000,000 of years. —Lubbc<^t Fre-Bittorie Time*. 

svccEsaion or deposits. 



the distribution of Life and of RocIib. The author □bserved that 
in aJl denudation, whether marine or sabaerial and fluviatdle, the 
crystalline rocks which underwent tliis process, were asfain de- 
posited in the following order: (1) Sand, (2) Clay, (3) Lima- 
stcne ; the second Dvenapping and appearing at the junction to 
be superposed on the first, and the third on me second. HenCA 
these despoaits, which at first sight appeared to be sucoessiTe, 
might in reality be contemporaneous. Again, deposits were coin* 
monly assumed to be contemporaneons when they contained the 
same fossils; but upheaval and depression would cause the fauna 
of any locality to move, so that remains of the same species 
might be deposited necessarily In different deposits. He also 
cODSidered species to be re-transmutable, and to be affected by 
&e physical conditions under which the animal was living. Thera< 
fore, he maintained that strata could not be Identified by these 
means, but by discovering the physical conditions under which 
Uiey were deposited, and by other methods. 

EPOCHS OF DEPOBIT OF GOLD. 

Mr. David Forbes, io the " Geological Magazine," has a paper 
on the geological periods at which gold has maje its appeartuice 
in the crust of our globe. He designates the two epochs of auri- 
ferous impregnation as, 1, The older or auriferous granite out- 
burst. 3. The younger or auriferous diorite outburst. The first 
occurred some time between the Silurian and Carboniferous 



Chili, Cornwall, Ecuador, Hungary, Mexico, New Grenada, Nor- 
way, Peru, Sweden, Ural, Wicluow; and also such deposits of 
gold as are fonnd intruded as quarts nodules and veins, as if 
intcrstralified in the Cambrian and Silurian systems, which he 
believes to have been rendered auriferous solely from their prox- 
imity to invisible or now superficial granites. The newer outburst 
cut through strata containing foseila of decided Fost-ooiitic forms, 
and poasinly may be as late as early Ci'Ctaceons. If Mr. Forbes 
Is correct with respect to this comparatively recent creatjon, so to 

Seak, of gold, we may hope that, whatever is the case with coal, 
e supply of gold may possibly be inexhaustible ; as there seems 
no reason why fresh " outbursts" of the igneous diorite should 
not recur at any period. 
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THR 8KA. TBI eBU.T AQEITT Ilf DXHVDATKHT. 

Mr. D. Mackuitash, in a paper on "The Sea against Sain and 
Froflt," attempts to show t£e relative power of tha two Bete of 

rDci«s in modifying the surface of the globe. One set of 
Jirera, at the head of which stands Pro^ssor Ramsay, con- 
•idera that the present form of the ETound is due to sub-aerial 
Influtmoea; the other, led by Sir Roderick Murchison, considers 
tiial the sea has been the principal denuding or sxcaTatin^^ agent. 
He adduces many facts to prave, 1, That the sea is not sunply a 
leTelUne agent. 2. That raia and &ost are Incapable of produo- 
ing clifS. 9. That the d^rit nnder cliffs is duo to the action of 
tins sea. 1. That run ia incapable of abrading hard rocks. 
6. That the presenoe and permanence of glacial markings show 
iite limited power of atntospheric denudation. He then, in con- 
oluaion, remuks tiiat rain and frost can only justly be regarded 
•a enpplementing tlie denudation effected by the sea ; that their 
capacity to lower the earOi's surface is comparatively small, onless 
immediately asristed by streams of sufficient transporting power;, 
tltat the sea, by Its laterally excavating agency, and " by uniting 
in itself at the same lime and on the aame spot a power of detach- 
li^ and removing, can alone prove equivalent to tiia produdjon. 
ai snoh a series of esoaipmenta, olifls, rocky pillars, terraces, 
' " ' ' '' ■ ■ .' e abrupt inequalities 



THS ATKOaFHEBB AS A DETTDDIHa AQSST. 

iSr. J. B. Jukes and Mr. Sorope are still at issue on thb point, 
die former contending that aqueous atmospheric agencies have 
most to do with the outline form of the earth, white the latter relies 
<m volcanic influence as the most powerful and most general 
agency. In a letter, recently published, Mr. Jukes lays down two 
conclodons which, he says, are in our islands specially applicable 
to palsoEoic districts, but which, nuitaiu mviandit, apply to rocka 
of all ages. Thej are as follows : 1. The sea has removed vast 
masses of rock, and left undulating surfaces, the highest points of 
which ultimately become the summits of mountains. 2. When 
these undulating surfaces are raised high into the air, they are 
attacked by atmospheric agencies, and Qlls, valleys, and plains, 
are gradually carved out of the rock mass below, uieir particular 
features depending ou ori^al varieties in the nature of that mass, 
and variations in the action of the atmospheric agencies. The 
latter depend largely on the variations of temperature, by which 
water is made to assumethedifferentforms of vapor, water, snow, 
and ice. It must be recollected that the forms of our palieozoio 
gi-ounds are of very ancient date, anterior to the period of the new 
red sandstone, and that the greatdenudationof the older paleozoic 
rocks took place even before the deposition of the old red sand- 
stone. The time, then, during which the atmospheric agencies 
have been modelling the minot features, is inconceivably greaL 
The recent temporary depression beneath the waters of the facial 
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RM did litfle or nothing In tbe way of denudation, the principal 
effect then being the transport of blocks, or the washinff about of 
materials alreat^Ioose on the surface. — Oeolog. Mag. for May, in 
Firptdar Science Aen'ew, Atiy, 1866. 

DAT£ OF THE ENGLISH CHAinlSX. 

Mr. Joseph Preatwich, in Jane, 1865, in a paper before the Geo- 
l<^cal Society, expressed the opinion that the English Channel 
waa not the resaltof the laat geoTon;ical change, but that it existed 
at the time of the formation of the Tow-lcTel rravets of the Somme 
and the Thames TalJeys, and probably at that of the high-level 
gravels. During a recent visit to the raised beach of Sangaltee, 
he found fragments of chert in the shingle and sands, which he 
believed were derived from the lower cretaceous strata. Associ- 
ated with tbem are tragmenls from the oolitic series of the Bonlon- 
nais, and two pebbles of red granite, probably from Cotentin. From 
tbese facts he inferred the existence of a channel open to the west, 
estending between France and England, anterior to the low and 
perhaps to the high level gravel period. Above the raised beach 
la a mass of chali and flint rubble, with beds of loam, twenty to 
eighty feet thick, and containing land shells. He regarded this 
accumulation as analogous to the loess, which it resembles in its 
general character ; ana the sbeilB found in it belong to species 
comnum in that deposit. 

LOmSIAKA BOCK-SALT, 

The " New Orleans Times " of a recent date has the following 
faiteresling account of the wonderful depoMts of salt on Petite Anse 
Island : — 

" Perhaps the purest and most important natural deposit of salt in 
the world is that found on our coast, at Petite Anse Island. This 
deposit was referred to in French's ' Historical RecollecKona of 
Lonisiana.' He qnotea from the papers left by an English voyager 
who visited the Mississippi, or as it was then spelt, MechaceDe.in 
1698-99. 

" Strange as it may appear, all knowledge of this salt mine was 
lost among our people tUl after the commencement of the recent 
war. At tiiat time, the residents of the interior, who were unable 
to procure a supply of salt otherwise, resorted thither for the pur- 
pose of boiling dovm the briny waters wliich gurgled from the 
taseof the island elevation. This, after some investigation and ex- 
periments in weil-boring', resulted in the discovery <u the fact that 
a great portion of the i^and, with the exception of an npper layer 
of earth, was a complete crystal mass of salt. For two years, 
nearly the whole of the trans -Mississippi was supplied from this 
mine, no less than 21,000,000 ponnds being taken from it in the 
course of three months. 

" Borings have extended over a great number of acres, and tiie 
sfdt rock IS found everywhere, from fifteen to twenty-two feet be- 
low the sur&ce. At the point where the principal excavation wa'. 
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nwde, the pita b&Te bwn sunk throngh tbe salt to tbe depth of (rrar 
forty feet, without aaj iadication of reAchiag the bottom. It is 
■apposed thM th« mine corers at le&st one hundred Horea, and 
there is at preaeot no means of ascertAining the doptb of the de- 
posits. In one week ten inexperienced hands recently got out 
800,000 pouodB of salt, — nearly four tons per day to each hand. 
What wni be the product when all the oontempUted mechanical 
ftgiencios are put into effectiTe operation P 

*'An anatvsis,niadebythelat«Dr. J. L.IUddeU of New Orleans, 
gives the following result. In one hundred parts by weight : 

"Ohlcirld« of Bdiiini (oommca Mit) BS.8S 

Balpbaleof luiH(gn>*<>i») 0.76 

Chloridg of nugiMBius 0.23 

Oiluidg tt aJaiaa 0.13 

TotBl lOSJW 

" Nothing else present in quantity to be appreciated. This salt 
Is white, or coloriess, and Tiaibly consists of ag^r^atjons of 
Irregular cubical crystals of common salt, averaging a quut«r 
of an Inch in diameter. It attraota no moisture icom the atmos- 
^ere." 

SALT IS IDAHO AUD NEVADA. 

A oorrespondent of the " San Frandsoo Bulletin," writing from 
Soda Springs, Idaho, says : — 

" This oommunity are at present deeply interested in the worlc- 
ings of the Oneida Salt Compaq. The grounds of this company 
are dtoated upon the Lander Cut-off Emigianc Boad, about two 
hundred and fifty miles north from Salt Lake City, and about sixty 
miles north from this place. Upon their land is situated n num- 
ber of large spring, with a flow of about one hundred and fitly 
Inches of water, which, alter a thorough test, have l)oeii found to 
ield one-third pure, fine table salt, when boiled. The company 
.lave erected works to produce 100,000 pounds per month. The 
expense which will necessarily accrue in the nianufiusture of this 
amount will not exceed one-quarter cent per pound, and for it 
there is a natural market in the mines of our sister territory, Mon- 
tana, with a net profit of not less than ten cents per pound. These 
springs have been known for years, — emigrants passing over that 
road having spoken of them in the highest terms, — and a mere lack 
of energy has permitted them to be unappropriated. The con- 
samptJon of salt in mining countries is very gr^t, and the prodac> 
tions of the springs will supply the demand." 

THE BASIS OF TBB DEAD BKA. 

Jl/l. Lartet has recently communicated to the French Academy 
of Sciences the results of a cai-eful study he has made of tm 
entire basin of the Dead Sea, in which work be has had the 
advantage of the direction of the Duke of Luynes. 

The saltness of many Asiatic lakes, and of the Dead 3ea, amoi]^ 
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titem, M. Lwtot oonaidffl^ to be caused by the prozlmil; of 1arg» 

anantitjea of rock-salt, or of eartbs oontaininj; rich saliferoiu 
eposits. Especial!; is thja the case around the Dead Sea, where, 
from time immemorial, there has been known to exUt the Moun- 
tain of Salt, in the Arable of which it is believed that the uume 
of Sodom may be recognized. 

M. Lartet has carefullj examined the formation of the basin of 
the Dead Sea, and finds that it was formed at the end of the 
fcoeene epoch, oa is Bbown by the character of die supci'ficial 
marine deposits in neighboring countries. Buhbefore thia period, 
dialocadona were prodaced in .the enbmarine strata; a fi'acture 
opened in a north and eonth direetion, which, b; consecutive 
convulsions, prolon^d itself northwards, detei'mining, upon the 
shores of the Mediterranean, the formation of the mountainous 
ridges of Palestine, and also producing a naiTow and lengthened 
depzesaion which separates the high table-lands of Arabia. From 
this depression has sprung UiecoDimencement of the hydrograph- 
ical system of this re^on. Tboe. the Dead Sea. or Lake Asphal tites, 
was foi-med, from its origin, without any communication wiUi the 

Ute level of tltis lake, as shown by the great extent of horizon- 
tal layers of marl which have evidenttv been deposited at a 
former time, ought at a certain epoch to nave been one hundred 
metres above its present altitude. The consequent extensioD of 
the waters of the lake is clearly shown by the sediments, which 
cover vast surfaces to the north and south of its actual limits. A 
^eat change mast, therefore, have since occurred in the hydro- 
ffraphicai arrangement of the country. Owing to the absence of 
fossils in the sediments above mentioned, it is impossible to assign 
ttie exact age of the elevation of the waters of the lake, Ifever- 
thelesa, by rechoniug the probable duration of the phenomena 
which have preceded and followed this important phase in tlie 
history qf the Dead Sea, the time of its occurrence can be fixed at 
about the end of the tertiary or the beginning of the quat«rnai7 
period. 

In the diminution of the extent of the take, 11. Lartet ir — 



£ lacier moraines, upon which Dr. Hooker belieTes the cedars of 
ebanon now grow. 
' Duiing a later period, phenomena of a dlEferent nature have 
Otherwise altered the physical aspect of this country. At the 
nortb-east of the Dead Sea, volcantc eruptions have produced im- 
mense flows (coulees) of liasaltic rock, portions of wiiich had even 
overflowed into the valley of the Jordan. These eruptions made 
Eastern Syria at one time a volcanic district equal to that of Au- 
vermie. Among other smaller basaltic streams, three were found 
bordering on the eastern edge of the Dead Sea, to the south of 
die little plain of Zarah. 

Thermal springs, minerals similar to those bituminous emana< 
tJons which huve accompanied or followed the vulcanic eruptions, 
mad earthquakes still felt in this oooiktij, were stated to be the 
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iMt ImportftBt phenomena, of which the bastn of tiie DetuI Seahu 
been toe theatre. The progresaise lowering of the lerel of the 
' rs of the take might be ue result either of a diminfahcd sup- 
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bnt more probably It was owing^ to the combined affect of t£«se 
two causes. 

M. Lartet conclndes his paper by Baying : " ITiat the most an- 
cient Bediments ia the basin of the Dead Sea do not contain any 
tnuMS of fossil marine organiflms, and it ia therefore erident Hiat 
this depression has been, from its commencement, nothino^ more 
than a reservoir of atmospheric waters, whose saltness, obtained 
(Vtim sarrounding circumstances, is continually increased under 
the Influence of excessive evaporation." 

An idea was thrown out by M. Elie de Beaumont, which gives 
additional value to this statcmeut of M. Lartet. M. Elic de Bcao- 
mont thinks that the large proportion nf different salts found in 
the Dead Sea, Lake Tan, and the Caspian Sea, appear to show 
that none of these sheets of water had, at any rate, derived the 
whole of their saltness from the ocean. He believes their saline 
character to proceed from local emanations of subterranean ori* 
gin, and that periiaps the ocean itself owes more or leas of its own 
■altaesB to a mixture of products from similar emanatious. 

OIT THB COFFZK MHIEa OF THE STATE OF UICmOAIT. 

Mr. H. Bauerman described briefly, before the Geolo^cal So4^ 
ety, the different conditions under which native copper is found In 
the trappean belt of the Upper Peninsula of Michigan, on Lake 
Superior. The district in question is a narrow strip of ground, 
about 140 miles long, and from two to six miles in breadth, made 
up of alternations of compact and vesicular traps, with subordinate 
beds of columnar and crystalline greenstones, conformably iuter- 
bedded with sandstones and conglomerates. Three different 
classes of deposits are known, — namely, transveree or fissnre 
lodes in the northern district, cupriferous amygdaloids and con- 
glomerates following the strike in the central or Portage district, 
and irregular concretionary lodes, also parallel to the bedding, in 
the sontheru or Ontonagon district. In the fissure-veins copper 
occurs either spotted through the vein-atnff, or concentrated in 
comparatively smooth plates, or lenticular masses, of all sizes up 
to 600 tons. In the Ontonagon lodes, the masses are also large, 
hut of much more irregular forms. lu the Portage district, on 
the other hand, only small masses are found, the great prodnctjoa 
of the mines of this region being derived from the finely-divided 
spots and grfutts interspersed through the amygdaloids and con- 
glomerates. The author proceeded to notice the various hypotb- 
eses that may be &amed for elucidating the occurrence of native 
copper in the Lake Superior traps. Two principal sources were 
Inaicated, the first on the supposition that protoxide of copper may 
have originally formed part of the lelspathic component of the 
trap, or that the same rock may have contained sulphurettod com- 
pounds of copper mechanically intei'mixed ; while, accordiD£ to 
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the SMond viev, Uie oreriyin^ sandatoneg may hftva contained 
smftll quantitieH of copper-bearing miaerals, in a similar manner b> 
the Eupfersclkiefer and otlier Permian and Triasaic rooka in 
Europe. Supposing Uie trappesn rocks to liave been percolated 
bj sotutioos carryiag the products of the alteration of such min- 
erals, it was suggested that the reduction to the metallic state was 
m^nlj produced by the acUon of substances coDtainiug protoxidea 
of iron, which, by lugher oxidation, have given riae to Iba dark-red 
color and the earthy ochreoua Bubstancea found in the vein-matter. 
The causes producing the metalliferous deposits in the trap were 
stated to have evidently acted thfoughont the whole system, and 
tho absence of copper from the compact beds is probably rather 
due to the absence of cavities fit for the reception of such n 
than to any difference in chemical composition. 



At tlie first cataract, the Nile flows over crystalline rocks con- 
sisting principally of quartz, felspar, and hornblende, combined in 
various proportions, and then appearing under the forms of syen- 
ite, greenstone, hornblende, and mica'Schists, or else occurring in 
separate maaaes. In the bed of the river the surface of the hanler 
portions of these rockg is beautifully polished. The wliole district 
IS traversed by dykea of greenstone, of which the prevailing direo- 
tionisE. and W. The crystalline rocks forming the bed of the river 
are overlaid by a sandstone, sometimes coarse and gritty, and at 
other times fine-drained and compact. The prevailing color is 
light-yellow, but in places it is daik-purple aiid even black, owing 
to the presence of iron. As yet no organic remains have been 
discovered in it. This sandstone rests on the uneven surface of 
the syenite in slightly inclined strata, dipping N.K.E. It is no- 
where altered at its junction with the svenite, nor is it anywhere 
penetrated by dykes. To the eastward of the first cataraot is a 
wide valley, commencing opposite the Island of PMIeb, and join- 
ing the HiJe valley again about three miles below Assouan. 
Through this valley the Nile may have formerly flowed, as fresh- 
water shells and deposits of Nile-mud are fouua at a considerable 
height above the present level of the river. To Uie westward of 
the first cataract, the crystalline rocks disappear below the sand- 
stone, and the couutry is almost entirety covered with sand of a 
.rich yellow color, composed of fine rounded grains of quartz. — 
J. C. Uawkshaw, in Reader. 

OS THB OBIOnr OF PBAIBIES. 



The origin of prairies has recently formed the subject of throe 
papers in tJie " American Journal of Science," 18^5, by Prof. 
Winchell, Mr. Legquereux, and Prof. Vana, in the order n 



tioned. Prof. Winchell believes that the prairies are of lacustrine 
origin and of post-glacial date ; that all seeds contained in these 
Iacu;idiae deposUs would peiisb. and that the vegetation which 
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titerward appeared "waa more likely to be hertwceons tbaA 
arboreal," because the seeds mnat have been broaght from dis- 
tant regions. Mr. Lcsqaerenx considers that tbe prsiriea irere 
formed by a process of natural reclamation from tlie borders of 
lakes, moutlis, and banks of large rivers, and coasts of seas 

i fresh water and salt), and cites, in illustration, the eases of the 
[issisrippi, Lake Michigan, etc. He thinks tliat the natare of 
the soil formed under these circnmBtances would be snch a 



kmown prairies and large flat tracts of land, inclnding "the nat- 
ural meadows of Holland," etc. Prof. Dana advances an explan- 
ation of a totally different nature, namely, that the absence of 
forests and presence of prairies are caused by the dryness of the 
climate, while conversely the presence of forests is cansed by its 
molatare. Prof. Dana's facts are indisputable and generally ro- 
ceived, for every one acknowledges tbe intimate relation of tbe 
moisture of tbe climate to the eiistence of forests ; the only ques- 
tion is, which is the cause and which the effect. Experience has 
shown that the moistni-e of a climate may be increased by plant- 
ing forests, and diminished by clearing them. — Quarterly Journal 
ofBeiatee, AprU, 1866. 

ABTE8IAB W£LL8 OF CHICAGO, ILLHTOIS. 

These wells, now discharging 1,260,000 gallons per day wf the 
purest water, are located near the city limits, about three miles from 
the City Hall ; they are 700 feet deep, and discharge an immense 
amount of clear cold water. In several respects these wella ar« 
anomalies ; first, the water which rises to Uie surface stands at 
67° Fahr., which Is l*low the mean temperature of the locality, 
while in all other deep wells the temperature increases in pro- 

Sartjon t^ the descent, so that no water Is found at a greater 
epth at much less than 75° ; and in the great wells at Charles- 
ton and in the basin at Paris the range is up to 85° and 90°. Then 
this water is free from the unpleasant and disagreeable mineral 
taints so common to Artesian wells. Jt is certifledi under chemioal 
analysis, to be the best article of drinking water in the world ; and 
from the force and power with which it comes to the surfooe, it 
luis a head of 125 feet above the level of Lake Michigan. There 
seems to be no doubt bat that, by an enlargement of one of the 
wells to a diameter of 30 inches, a sufBcicnt supply, estimated at 
17,000,000 gallons per day, could be obtained to meet the de- 
mands of the citT for years to come, and that this would flow into 
the reservoirs without the aid of expensive en^nes, steam-pumps, 
and fuel. Another curious feature in regard to these wells, and 
one which geologists hitve not 3'et explained, is found in tlie fact 
that they ai'e located in no great valley or depression, like tbe 
basins of Fails and London, But are out on the level prairie, sur- 
rounded for hundi'eds of miles by countiy of a like cliaraater. 
This fact, taken iu connection with the low temperature of the 
water and the great head of the foontaius, seems to Indicate that 
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tt hu ft Bouroe fiir in the north or north-west, bejoad Lake Supe- 
rior, ani^ beyond tlie Mississippi, perhaps away oft in the Kooky 
Uoiutains. — Mechanic*' Magraijte, Feb., 1866. 

UHXKAI, BBSBHBIillTa ALBESTITE, FOOH COLORADO. 

Prof. Wiliiam Denton, when on an exploriog trip west of tba 
ILocky-MoiuitAin Raoge, in July, 1865, found, near the junctJoa 
rf White and Green Rivers, » seriaa of teilJary beds of lirown 
Bandstoae, passing occaaionally into coagiomerate, and thin beds 
of bluitth and cream^iolored ehale alternating witji the sand' 
stones. 

These beds dip to the west at an angle of about 2(P ; and, cropping 
out from beneath them on the east are beds of petroleum shale, 
a thousand feet in thickness, varying in color from a light cream 
to inky blackness. One bed, ten feet in thickness, wliich be traced 
for six miles, is scarcely distinguiahable from the best cannelite . 
of Kew Brunswick. In the sandstone overlying the shales, he 
found a perpendicular vein of bitumen, resembling in lustre, frac- 
ture, ana oUier physical characters, pure Albertite. This vein has 
ft'Width of from two feet six iucbes, to three feet four inches ; it 
lies between smooth walls of sandstone, and was traced for a 
distance of five miles in a nearly direct line, due west. Two 
more small veins wei-e discovered parallel to the first, one sonth, 
and the other north, and each distant aboat a mile. 

The sandstone has been eroded by wat^r into ravines and can- 
^18 to a depth of from eight hundred to one thousand feet, and 
the piincipal vein can be traced from the to]> of the monntain to 
the bottoms of these canons, retaining its width, but not appar- 
ently increasing it. In the sandstone he found fossil wood of 
deciduous trees, fragments of large bones, most of which were 
solid, and turtles, some of which were two feet in length, and 
perfect. The sandstone is probably of Miocene age. 

In the petroleum shale, underlying the sandstones, are innumer- 
able leaves of deciduous tfees ; among tliem he thought he recog- 
nized the wUlow, the maple, and the oak. Dipterous insects, 
tesembling the musquito, and their larvte, abounded ; they are in 
a wondorftl state of preservation. 

The story that these beds tell seems to be this : A large fresh- 
water or bcackish lake existed, covering a considerable portion 
«f western Cotoi'ado and eastern Utah. Straams carried down 
fine sediment and firee petroleum, from numei'ous springs in the 
surrounding country, for ages ; the petroleum increased in flow 
until the sediment of the lake became thoroughly charged with 
it, and the cannelite was the result. A change in Uie level of Iho 
country and the course of the streams is indieated by the overly- 
ing sandstones and conglomerates, nearly destitute of petroleum, 
and at least one thousand feet in thickness. During the time that 
this immense amount of sediment was being deposited, willows, 
maples, oaks, and many strange trees grew on the land, pakeo- 
^eres and turtles swam in the waters, and clouds of nisects 
sported over its surface. Tlio bitumen seems to bare flowed fi-ou 
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tfce flhsTei u petrolenri, after thetr npheaval, filling crevieeB per- 
haps formed bj that apheHval, and to have hardeoed in timeinta 
its present form. 

Analytit of ihi* Bitumen by Aug, A. Eapu, M.2>. — Tlie pbyn- 
cal characters of this mineral cod nect it with the Tarie^ of cannel 
coal called Albeilite ; a fiict which ^ves great interest tn the 
discovery, apart from economical conaiderationB. 

In ^emical compoMtion, relation to heat and solvents, it differs 
from Aibertite remarkalilj, and falls within the class of tnie btbt- 
mena, of which it is an important member, well characterized. 

When the cannel coal of New- Brunawlck was discovered and 
described, geolugista and mineralo^sts were unwilling to class it 
with known coab of the cannel kind, on acconnt of its general 
resemblance to some known bitumens. Jet, from the tertlHTj 
formation, seemed to be its nearest reladve bat so strong was the 
hnpreBSioD of tta phvRical characters, that k received a iUBtinctiv« 
' name, bj which it is now known. MeantJme.observations have 
multiplied over a la^ffer snrtace, and in. this country two discor- 
erien liave been made which render the reception of a new liwjt 
less difficult. 

1. The discovery, some seven jsars since, of the Uttnnen of 
Kltchie County, Va. This is a true bitumen, filling a chasm in 
the sandstones of the coal fonuatioD, without shales or olay, and 
the deposit Is extensive above the surfaee, and oonduuons soon 
than one hundred feet below it. 

The physical characters of this bitumen do not differ from those 
of bitiiminons coal of the prismatic form. Geologists and mineral- 
ogists have carefully examined and pronounced it coal. In place, 
it is a bitumen, and all its chemical characters and coippositiaii 
fix it firmly in the class ot bitumens. 

Here we have a bitumen with the external ohwaoters of ooal, 
BO distinct as to plaee it among the more common eoots on in- 
spection. 

3. Prof. Denton has made known a most Tenable deposit of 
oil-prodncing , bitumen, whose external characters are exactly 
those of the so-called Aibertite, while the mineral in place fills a 
fracture in the rocks, without shales or cl^. Either in its bed, or 
in the laboratory, it is a true bitumen, differing from Alberlite u 
bitumens differ fVom coal. 

These discoveries seem to dlmini^ the apparettt objeotitws 
ui^d to receiving the Aibertite as a cannel coal, ia the way of 
presenting a coal on the one hand which Is bitumen, and an Ai- 
bertite on the other, which is also a bitumen. They show, too, 
the important aid which mav be derived from cheuiiMil inquiriee, 
connected with geological observations. 

In physical characters, this mineral resembles the Aibertite of 
New Brunswick. The same variety of fracture la observed, and 
hand specimens side by side hardly differ. Specific gravity varies 
fh)m 1.055 to 1.075 ; electric by friction. 

When heat«d, it loses 0.S9 per cent, of moisture, and at 84(F 
Falir. begins to emit Tapors of hydrocarbons, focm melts and in- 
tumesccs. It expands abont five times tta volume in d 
Ing, and affords n poroua biilUont coke. 
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It partl&lly diesolrea in the lighter tajdrocarfaons fhtm coal and 
petroleum. In petroleam naphtha, of S9.67 per cent, of dark 
brown bitamea separated from reaiduarj' bumiu, one hnndred 
parts afforded when distilled — 

Hotitan 0.3} 

Bitomam snd Om 77.67 

(hrlniiMOaks 3D.S0 

^•b. 1.20 

iM.oa 
■^ Froe. of Boiton Soeiety of Nahiral SMory, 1866. 

rOBKATIOK or COAL FBOU FETBOLEUH. 

One of the more generallj aooepted theories respecting' the 
formation of petroleam, supposes that substance to be a pro- 
doct of the destrnctiTe distillation of coal by means of the earth's 
internal heat. There is being diecussed just now, howeTer, a 
theory which is the exact converse of Uiis, — a theory, according io 
which, instead of petroleum being formed from coal, coal was 
formed from petroleum. It ia well known that " all organic sub- 
stances which are not themselves volatile, sach as wood, flesh, and * 
other vegetable and animal matters, yield, when subjected to the 
influence of heat below dull redness, tarry oils, having in all cases 
the general character of petroleum, ^d differing only according 
to the specific differences in the materials fitAn which they may 
bave been obtained ; " and the new hypothesis supposes tlut tlw 
materials fh)m which our coal-beds were formed were converted 
Is the first instance into sach "tarry oils," and that these oils, 
under the long-continued action of heat, gradually lost nearly all 
their o:n'gen and the chief part of their hydrogen, the residnum 
gradually becoming solid. The advocates of this theory point in 
SDpport of it to the phenomena presented by the celebrated "Pitch 
Lake" of Trinidad. This lake covers an area of ninety-nine 
square miles, and is of very great depth. " The bitumen is solid 
and cold near the shores of the lake, and gradually increases in 
temperstare and softness towards the centre, where it is boiling. 
The ascent to the lake from tfae sea, a distance of three-quarters 
of a mile, is covered with a hardened pitch, on which trees and 
vegetables flourish ; and aboat Point la Braye the masses of pitch 
'Io<% like black rocks among the foliage." Mr. G. P. Wall 
describes the lake as yielding three kinds of asphaltum : " 1. As- 
phaitum glance, which is hard and brittle, of an intensely black, 
' brilliant lustre, and conchoidal fracture. 2. Ordinary asplialtum, 
of a brownish -black color, containing 20 to 3o per cent, of earthy 
admixture and a considerable pro^rtion of water, and possess- 
' ing the proper^ of plasticity, which it gradoall^ loses on long 
exposure to the sun and atmosphere. 3. Asphaltic oil, occurring 
associated and dilated with water, but appearing, when concen- 
trated, as a dense bla«k fluid with a powerful bitnnunous odor. 
If collected In an open vessel, the mora volatile part of this oil 
-«npgntea after « few months, leaving a solid bla^ n^aMaaof, 
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of aimllu ftppeannoe &vd saalogoas properties to a^iCtam 

SiMice." IC ia alle^d (hot the tfaenry of coal having been cod- 
anaed from »Uqud, in the aune way lu this " asphaltum glance," 
Kcconnta better than any other for its mirity, seeing that "aJl 
imporo or foreign aubsUnoes which did not decompoae wonld 
most likely b« of greater medflc gravity than oil, nod oonse- 
anenUT aink to the boUom." 



qoentiy il 
ThelifK 



The nigh state of preservadon in which pltuits frequently occur 
In our ooaM>eds, and the taut of trees being found erect in them, 
are easily aecoonted for npon this theory. Trees grow on the 
hardened pitch of the Trinidad lake, within a short distance of 
other pitch In a state of ebulliUon, and one can readily concoira 
of die Ikardened pitch, in any siniilar case, being softened by the 
ertiptioB of the boiling pitch, aud of the trees growing on it being 
thus ingulfed, or of the lake overflowing its banks and ao sub- 
ing aa^aoent vegetatjon. The new theory also furnishes s 



■imple explanation of the " exceeding minuteness of mtiny coal- 
v^mt, wluoh thin out Into mere filaments over extensive m-eas of 
•olid ro^" and might well be due to an oUy liquid haTiug over- 
flowed tbe rook when it was at the surface, and having tnoa, in 
prooeSB' of time, in part evaporated and in pait solidihed. The 
shape and dimensions of many other coal-seams are equally con- 
■istent with the idea of the seams la question being the solid resi- 
dnnmof what onoe were lakes of oil, and indeed the graat majority 
of all the known ooal-forn^jona are basin-shapeC "with long 
and Btoj^g rides dipping down to a common and profound 
eentm;" alhctwhioh certainly tells with great force in favor of 
the new hypothesis. On the whole, it must be admitted that the 
theory that the flrst step in the formation of coal was tbe produc- 
tion of *' tarry oils," by the destructive distillatiou, at a company 
tively low heat, of vegetable and perhaps animal matter, and 
tliat oual oonsiata of the less volatile portions of these oils, solitU- 
fied and hardened by heat and presauce, is not without plausi- 
bility, at least in respect of certain kinds and formations of coal. 
There are some coal-beds which present phenomena which oould 
scarcely, so far as we can at present see, be accounted for on this 
theory; but fur^er researobes will doubtless throw additional 
light on the whole matter ; and it is not necessary that we should 
suppose that all the coal that ezists was formed precisely in the 
same way. —Meehtatiet' Migaeiae. 

OBIOm or PETOOLBUK. 

In " SiUiman's Jonmal," for July, 1866, is an article on " Pa- 
troleura and iia Geological Eelations," by Prof. B. B. Andrews, of 
Marietta, Ohio, from which the following are extracts : " Of the 
ongiu of petroleum there are different opinions. All agree, how- 
ever, that it must ultimately be traced to vegetable or animil sub- 
stances, the primary combtaations of hydrogen and carbon being 
the product of vital force. It is tJto opinion of Dr. J. S. 14'ewberi-y 
and others that petroleum in its present form is the product of a 
iilow disliUatitm <^ biUimioous strata. From this Uieory Mr. T. S, 



UigitirB^yCoO^IC 



mntoor. SSI 

Hunt, i>r ihe Cftnada Smyey, In tin ' G«o1og7 of Caoadft,' p. 526, 
dlasents, and quotes approvi^ly the views of Mr. Wall, who 
investigated the bitamens of 'fiinidsd, and who writes that tha 
bitumen 'has undergone a apecial miaeralizadoB, producing a 
bituminous matter instead of coal or lignite. This operation is 
not attrllmtable to heat, nor of the natare of a distillation, but ia 
due to chemiiial reactions at the ordinary temperature and niider 
the normal condiliona of climate.' Ic wonld appear to be Mr. 
Hunt's opinion that the bitiiineas, of which petroleam is the liquid 
fonn, are the product of chemical reactions changing the original 
organic materials directly into oil and tdndred hydrocarbons. . . . 
l%Bre is no doubt that, at the original bitaminizatJon of organio 
matter, vast quantatiee of bitumen wore formed. The greater 
portion of this was absorbed by the sediments which now oonsti- 
tnte bltnminoua strata. For example, the black shales of the Ohio 
Sevotiian rocks are two hundred and fif^ feet thick, and in them th« 
' Mtwnen is uniformly distributed throughout the whole mass. This 
distributionwouldimply that the bitnmun was onccfin suchastata 
of fluidity as to allow it to diffuse itself. . . . All the oil that 
I have ever seen, except very insignificant quantJtiiiB in isolated 
cavities in fossiliferous limestones, oaa evidently Strayed far from 
its place of ori^n. It is seldom, indeed, that we Bnd any oil in 

i'Qxtaposition with bituminous strataof any kind. It is mora often 
>und la Assures In suid-rocka, rocks in which no oil could ever 
have been generated ; for whatever organic matter they might 
have contained waa too much exposed to atmospheric oxy^n to 
admit of the posrability of any bitominisatian. It is not only im- 
possible that the oil could have originated in these sand rocks, or 
Id the areoaoeoue shales which underlie them in western Pennsyl- 
Tania, bnt it is most probable that the oil ascended from the still 
lower rocks, in the form of vapor, which condensed in the superior 
oaritics. In other words, the oil which, according to the theory, 
was formed far below in the original bituminizatio^ of m'gania 
matter, must have undergone a process of dlstallotioa. 

" In favor of the other theoi?, that petroleum, as now generally 
found, is the product of a distillation of bituminous shales, ete., aa 
BUggested by Dr. Newberry and others, the following ar^ments 
may be urged: 1. Oil may be artificially produoed by distilling 
such shales and other bituminous materials. ... 2. The ph&- . 
uomena of oil and gas exhibited iu our oil fields greatly resemble 
those observed in Ute artifloial distillation of oil &om bitominoua 
materials. . . . 3. It is believed that some petroleum has 
been aotoally prodaced in the earth by disttUatioa. ... 1. 
^ere is an abundance of oil-making material io the earth. . . . 
6. A comparatively low tomperatnre is believed to be adequate to 
set free the oil vapors. 6. By this theory there mi^ht be produced 
an almost indefinite qiiandtvof petroleum, since bituminous strata 
are found widely dlBtributed. , , . Finally, the agency which 
would volatilize the liquid bitumen, or petroleum formed by direct 
bitumiuization, and bring it up and disCril^ute it through the pres- 
ent m1 horizons, would oertaialv he adequate to distil the bitumin- 
oos BliaieB, eCo., aod l»iiig up ttie oil to the same elevotiooa. 
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" It nuy, bowerer, ba otjected, that, if tbia tbeoiy of dtsdllatioa 
h« true, we ought somewhereto find Qie residuum, or dobitunuB- 
Ixed shales, etc., remsiiiiDg after the oil had been extracted. Such 
discovery could not justly be expected iu surface rocks, because, 
ttccordinc to ^le theory, the heat agency would at boat be smiUl. 
and could be scarcely felt near the surface. The question, then, 
would be reduced to this, vlt.. Do tbe borings in deep wells ever 
■how that the deep bituminous strata have lost any of their origi- 
nal and normal quantity of bitnraenp" 

After presenting soma fkcls bearing upon this point, he con- 
cludes as follows: "Such foots are not conclusive as to any 
posiliTe loss of bitumen, but they are not without significance. 
Should I find man; dmilar oases wbere strata, which are highly 
bituminous at their outcrop, are found to contajn little bitumen at 
Creat depths, and, at the same time, the rocks above these 
buried strata contt^niiig in their fissures much oil, I think the io- 
ferencfl, that the oil was derived from the bituminous shales, -aot 
nnwairantad."* 

ACnOS OF ICX DT FOBlOirO LAKE BASDTB. 

Mr. Thomas Belt has published an essay, in which he main- 
tains the action of glaciers in forming lake-basins. Supposing, 
he says, the existence of a depression In the pathway of a gladder 
which has reached such « depth that the ice simply fills it, what 
would happen P At the bottom and sides of tbe hollow, the ioe 
would be slowly melted by the earth's heat, inoreasiDg with the 
depth of the basin. As ue ice at tbe lower end of the basin 
melted, the whole mass would be pushed along by the thrust of 
the moving glacier above it. Into the crevice at tlie upper end 
would pour the water, coming down the bottom of the glacuer, 
from above the basin, which would ^ass underneath and be 
foi'ced out at the lower end, cairyine with it the mud produced 
by the crushmg down of the ice as it melted at the bottom, and 
by the ^liudlag along its floor aa it melted at the lower end of 
the basin. Tbe water coming from above would assist in meltr- 
ing the ice, especially In summer ; but its most important effect 
would be the scouring out of the bottom of the basin, so that an 
ever-clean face of i-ock would be presented to the huge natural 
tool operating upon it.' Such an action would, in some measure, 
resemble th^ of a hollow drill, which lias been prepared ibr 
boring holes iu rock, through which a current of water is fmued 
to carry off the nound stone. Mr. Belt accounts for the differ- 
ence io depth of the lake-basins of Switzerland and Nova Scotia 
by BttUing that, in one case the ice-chisel operated on liard gran- 
ites, and in the other, on eoit, easily-worn materials. — Trantao- 
tiotui^&tNovaacoliaJtutiittUqf natural Seieaee,Vol. II., Ho. S. 

* OBiaiH or THE SALTS WHICH COHFOSE THE EABTH. 

Mr. T. Sterry Hunt gives the following theory of the origin of 
•alts, metallic veins, and other deposits, starting with the idea 
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tliftt, at the cmnmenceinent of the garth's hSstoir, the Tarions sub- 
stances in ignition reacted on each otlier: " The quartz, wbich 
is present in sach a great proportion in many rooka, would de- 
compose Oie carbonates ana sulphHtea, and, aided bj the presenpe 
of water, the ciilorides both of the rockj strata and of the ge'a; 
irtiite the organic matters and the fossil carbon wonld bo bamea 
by the atmospheric oxygen. From these reactions would result a 
fused mass of silicates of alamina, alkalies, lime, magnesia, iron- 
oxiile, etc. ; while alt the carbon, sulphur, and chlorine, in the 
form of acid gases, mixed with watery vapor, nitrogen, and a 
probable excess of oxygen, would form an exceedingly dense at- 
mosphere. When the cooling permitted condensation, an acid 
rain would fall upon the heated sarface of the earUi, decon^s- 
Ing the siiicates, and giving rise to chlorides and sulphates of the 
various bases, while the separated silica might take the form of 
crystalline quartz. In the next stage of the process, the portions 
<rfttie primitive ernat not covered by the ocean would undergo a 
decomposition, under the influence of hot moist atmoapnere 
charged with carbonic acid, and tbe felspathic silicates become 
converted into clay, with separation of the alkali. This, absorb- 
ing carbonic acid flrom the atmosphere, would find ita way to 
the aea, where, having first precipitated from its higUj-heated 
waters various metallic bases then held in solution. It would de- 
compose the chloride of calcium, giving rise to chloride of eodl- 
nm on the one hand, and to carbonate of lime on the other." — 
Canadian NtOvralift, Vol. II., note 4. 

GNEISS WITH I1EFBES8I0K Ot SQUISETUM, 

In t^ Musenm at Turin is a fragment of gneiss from an erratio 
block, apparently from the Valtefine, from the crystalline rocks 
underlying the infra-liassic group of Sismonda, containing an im- 
pression of an Equisetum. Sismonda regards this fossil as proof 
of the roetamorphic chai-acter of the fandamental meiss of the 
Alps, and as affoi'ding a fact bearing on the age of &a vegetable 
impressions accompanying the anthracite-bearing beds of the 
Western Alps. 

EBDTTIOM OF BTHA. 

M. Fouqii6, In " Les Mondea," April 6, 1865, writes that at 
balf-past 10 P. St., January 31, 186d, there was a severe earth- 
quake, and immediately afterward the eruption commenced. It 
broke out at the north-east side of the mountain, 1,700 metres 
above tiie aea, and 600 from the foot of the old cone of Fru- 
raento; in two or three days the lava had flowed 6 kilometres, 
with a breadtii of 3 to 4, and a thickness of 10 to 20. There are 
7 craters. There are four kinds of flimaroles there ; the dry, on 
the incandescent lava; the acid, where the temperature is above 
400° C. ; the alkaline, where the temperature is below this, but 
mostly above IOC C. ; and the carbonic, in an old crater near by, 
where there is the ordinary teraperatore. There was a remark- 
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able KbsMtoe of snlphnr uid ita oompoands, its odor not beli^ 
peroepdble. and pKper cnntaiDiae acetate of lead nut beine black- 
ened Dy the fumes. Hurinte of ammonis was detectea in tlia 
add fumarolee, and, in small quantity, oven in the dry, as well aa 
the alluUne, The four lower craters detonated differently from 
tbe other three ; the detotiatioas of the latter were two or three 
per minute, resembling thunder, while tboae of the former were a 
eontinnona series, too rapid to be oonnted, like the blows of a 
hammer on an anvU. 

TOLCASTO XBDPTIOS AT UAWXi. LOA, HAWAH. 

A jet of lava, of more stupendons proportions than an^ evor 
conceived of, is described b^ Mr. Goan in the Honoluln " Friend " 
of February, in hla account of the eraptdon of 'M'^""^ Loa, on the 
Island of Hawaii, in 1865-1866. 

" The eraptlon commenced near the sammit of the mountain, and 
only five or six miles south-east of tlie erupdon of 1843. For two 
days this summit crater sent down ita burning floods alone; Uie 
north-eattem slope of the mountain ; then suddenly the valvecloeed, 
and the great funtaoe apparently ceased blast. , After thkty-aix 
hours the fiiaia was seen bursting out of the eastern side of the 
moantain, about midway from the top of thti base. 

" It would seem that the summit lava had found a subterranean 
tonne] ; for, half-way down the mountain, when coming to a weak 
point, or meeting with some obatmction, it burst up vertically, 
sending a column of incandescent fusia one thousand feet high 
Into the air. This fire jet was about one hundred feet in diam- 
eter, and was sustaiaed for twenty davs and nights, varying in 
height from one hundred to a thouaana feet. The disgorgement 
from the mountain-side was often with terrific explosions, which 
shook the hills, and with detonationa which were heard for forty 
miles. This column of liquid fire was an object of surpassing 
brilliancy, of intense and awful grandeur. As the jet issued 
from the awful orifice, it was at white heat. As it ascended 



-- -., B some three handred feet 

high around the burning orifloe, and as the showers of burning 
mfaierals fell in livid torrents npon tiie cone, it became one vast 
heap of glowing coals, fiashing and quivering with restJess action, 
and sending out the heat of ten thousand fumaoea in full blast. 
" The struggles in disgorging tbe fiery masses, the upward rush 
of tJie column, the force whion rused it one ^lousand vertical 
feet, and the oonlinuous falling back of thousands of tons of 
mineral fnsia into tba throat of the crat«r, and over a cone of 
gloiving minerals, one milein circumference, wasasi^ht toioapire 
awe and ten'or: it was attended with explosive shocks wnich 
•eemed to rend the mural ribs of the mountain. From this fonatain 
a river of fire went rushing and leaping down tJie mountain with 
amasing velocity, filling up basins and ravines, dashing over preci- 
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pica and exploding roek8< ODtil it rMkohed the forests at l^e iat« 
of the mountain, where it burned ita fierj way, consuming tiie 
Jnngle, evi^Mratiog the water of tlie Btreams and pouls, cuUin? 
down the trees, and seodiog up clouds of smoke and steam and 
mnrky columna of fleecy wre&tha to hearen. 

" All Eastern Hawaii wM a sheea of light, and our night was 
turned into day. 80 great was our iUumiaatioa that oae could 
lead without a lamp, and labor and tntTelliug and recreation 
might go on as in the daytime. Mariners at sea saw the light at 
two hundred miles distance. 

" In the daytime the atmosphere for thousands of square miles 
would be filled with a murky haze, through which the suubeamd 
died a pale and sickly light. Smoke, Bt«am, gases, ashes, cin- 
ders floated in the Eur, sometimes spreading oat like a fan, some- 
times careering in swift omrents upon the wind, or gyrating in 
ever-changing colors in fitful breeses. The point from which the 
flre-fount^n issued is ten Utousand feet above the level of the sea, 
ttnis makine the igneous pillar a distinct object of observation 
along 1^ whole eastern coast of Hawaii. 

*■ During the erupdon the writer made an excursion to Ihe 
source. Xcter three days of hard struggling in the jungle and 
over fields, ridges, and hills of bristling scoria, he arrived near 
sunset at the scene of acdin. All night long he stood as near to 
the glowing pillar as the vehement heat would allow, listening to 
ibe staitline explosions and the awful roar of the molten c-olumn, 
as it mshea upward a thousand feet, and fell back in a fiery ava- 
lanche wlw^ made the mountain li«mble. The fierce, red glars, 
ttie snbterraneoDB mutterings, the rapid explosions of gases, the 
mahes and roar, the sudden and startling burets, as of crashiDg 
dmnder — all were awe-inn>iriiig, and ail combined to render 
the scene one of indescribable bmliancy and of terrible sublimity. 
The rivers of fire from the fountain flowed about thirty-Gvp miles, 
and stopped within ten miles of Hilo. Had the mountain played 
ten days longer it would probably have reached the shore." 

ASCEITT OF KOOHT HOOD. 

A correspondent of the ' ' Springfield Republican " gives an ao- 
ootint of the ascent of Mount Hood, Oregon, recently, by Prof. A. 
^ood, and a party of gentlemen. It would seem that Mount 
Hood is really a volcano, and that it is the highest mountain in 
ihe United States, 17,600 feet high. He says : — 

" The summit area is of vei? limited dimenaons — a crescent 
in shape, half a mile in length, and from three to fifty feet in 
wid^. It is a feariul place, as it is the imminent brow of a preci.- 
pice on the north, sheer dowq not less than a veriical mile ^.f bare 
colamnar rock. This height is lifted so far above all other heights 
(except the four distant snow-clad peaks to the north, and Mount 
Jefferson on the south), that the country beneath seemed de- 
pressed to a uniform level, and the horizon retreated to a distance 
of more than two hundred miles, including nearly all Oregon aad 
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TMhtngtOD Territorias. The anbHmlty and wandeur of tbat 
Tiew I moit leave b> the imaginatioa of the reader. 
' " A caflon of Bnormons depth plunges down along the south- 
«Mt bank, and is filled In part bj a glacier evideatty la motion, aad 
bavlDK below a very abrupt termination. Terminal and lutei-^ 
monuiraa tnai^ its coarse, and a torrent of water Issues from 
benMtth. White we delayed here, an avalanche of rocks, an im- 
menM mau, started by tne wind, thandered down the left wall 
of tUa caSon aeTeral thousand f^et, and its track was marked by 
atn^of white smoke. On the west eide of the ancient crater, 
at tie bue of a vast craggy pinnacle of rocks (a poi-tjon of the 
ftudent rim of the crater), ib still an open abyss, whence issue 
constantly Tolumes of strongly aulphuroua smoke. TJiat there is 
also heat there, Is evident from the immense depression of the 
■now abont thin place, — depressed not less than one tliousand 
feet below the snows which lill to the brim other portions of tha 
andent crater." 

HUD VOLCANOES. 

prof. Ansted commimicated a paper to the Geological Society 
OB tb« mnd volcanoei and salt lakes of the Crimea, giving an 
aoooimt of his recent explorations of the seat of the great Russian 
oampalgn. He thinks that mud volcanoes are dne to canses not 
different in their natnre from those of ordinary volcanoes, though 
fitf leas powerful in degree. He concludes that the facts, 1, 
That tbe volcanic axf s )s identical witb the great elevation axis : 
9, Tbat the axis of the smallest and most recent action of mud 
Tokanoes is, in like manner, parallel to tbe most important move^ 
Mienta that have affected the surface of the globe ; 3, That ehem- 
loal changes and results, mineral waters, naphtha, and eruptions 
of various gases, are all connected very directly with similar lines 
of action ; — are all sufficiently indicative of a general causation. 

TOLCAUrC EHUPTION IN THE BAT OF THBBA (aANTOBIN). 

From Greece, intolUgenoe has arrived that a new island be^a 
to rise above the level of the sea in the Bay of Thera (Santonn) 
on the 4di of Febniary, 1866, and in five days attained the height 
of from one hundred and ttilrty to one hundred and fifty feet, 
■ wilii a length of upwards of three hundred and flilj feet, and a 
breadth of one hundred feet. It continues to increase, and consists 
of a rusty black metallic lava, very heavy, and resembling hilf- 
smelted scoria which has boiled np from a furnace. It contains 
many small whitish semi-transparent particles dlssemiaated 
through the mass like (juartz or felspar. 

The island of Santonn, or Thera, is of a crescent shape, and Is 
apparently part of tbe crater of an nnormons volcano, eighteen 
mUes in circumference. The islands of Therasia and Aspronisi 
wore separated from Calliste, the Beautiful, as Santoiin was then 
called, by an earthquake, described by Pliny. Three small 
islands, thrown up at different periods, are situated nearly at the 
oentee of die crater, and it is to the south of one of these, Neo- 
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E«imei)l, tbattlie aenr island baa just mtide its appearance, wl»tii 
phenomenon has been fully described by the Athens oorrespond- 
eat of the " Times." It will probably form a junction with Neo- 
Eaimeni, which was raised in 1707 and the following years. The 
best account of the island of Santorin and the surrounding islets 
is perhaps that contributed by ^4eut. Lejcester to the twentio^ 
Tolume of the " Journal of the Boyal Geographical Soci«^." 
Those of our readers who care to know more of this interesting 
Toloanio group, la which, as Humboldt says, we may trace the 
perpetual efforts of nature to f<Hin a volcano in the middle of a 
crater of elevation, will do well to refer to it. The paper is aio 
comp^nied by an Admiral^ chart, on which the soundings am 
laid down. 

The new island was named " Aphroessa" by the Greek com- 
miasioners. It was stated to be one hundred yards long by fiSp 
^wido, and to be daily increasing in size. Volcanic eruptions had 
'taken place in two localidea. one in the new Island, and the olhar 
In what was called Mineral Creek, which is about two-fijths of a 
mile distant, and which had been completely filled up with lava. 
Considerable concussions were experienced at Patras and other 
parts of Greece, which were by some attributed to aa earthquake, 
and by others to volcanic explosions ; but, with these exceptj<uia> 
no earthquake had attended the eruptions or the formatioii of this 
island. 

The results of a long letter by M. FonquS are tlius Munmed 
np: I. A fissure in the soil lying 20? N.E. exists in the soutbem 
part of Neo-Kaimenii Georges, Aphroessa, and Beka, being the 
three principal points. At their level there issue fi'om this fissure 
currents of lava, which diverge from every side totvards the aoutfa 
and north ; that is, very neany at ri^ht angles to the direction of 
Jhe fissure. 2. The dimensions of tke three centres of eruption 
become larger every day, much more owing to the development 
of these currents than to the upheaval of the soil. 3. There has 
~ been a considerable upheaval of the floor of the sea betwew 
Ueka and the southern point of the Paleo-Eaimeni. i. There has 
g,]aa been very lately a very marked upheaval of that porUoo 
of Ifco-Eainjeni comprised between Georges and Aphroessa. 5. 
The sinking of the south extremity of Neo-Etumeni, whicli seemed 
to have come to an end, has again commenced. 6. Georges, 
Aphroessa, and iteka are completely reunited with Neo-Kaimeni. 

Since the eruptioqs at Santorin earthquakes have become much 
less violent in the surrounding country, and the fears of the in-. 
Itabitants have been unnecessarily g;i'cat. A new fissure has been 
opened between Geureea Island and Aphroessa ; and lava and tor- 
rents of steam have issued from this vent, as well as much gas. 
The non-existence of a crater was considered by M. Fouque to be 
due to the small quantity of ejected matter and the feebleness of 
the eruption. U. St. Claire Deville has shown that there exists a 
certain relation between the degree of inteuaity of a volcano in 
action and the nature of the voLitile elements ejected; and M. 
fouque has been enabled to eetabliii the truth of this law. Thus, 
in on entptiou of maximum intensity, the predomuntiijt volatile 
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ptodnet fa dilorfde of MMUnm, aocompuiied hj the Bs]ta of sods 
nod potath ; an Braption of the second order gives b^ drocblorio 
add and cUoride or iron ; in the third degree, sulphttno acid and 
salts of ammonia ; and, in the foortli or most feeble phase, steam 
onlj, with carbonio acid and combustible' gases. The eruption at 
Keo-Kaimeni has never exceeded the third degree of intensi^ ; 
and, when it excited the ^eatest alarm, it gave off only solphario 
acid, steam, and combustiblo gases. 

The active volcano now fonmngpart of the Neo-Xaimeni Island 
oontinnes to increase in size by the addition of volcanic matter 
ejected from the crater, and the rate of increase of the new 
iuand situated to the south-west, near St. George's Bay, is oon- 
dderablj less than at first. The new island contuns ttie oiUer 
of a second volcano, thirty feet in height, with a drcnlar base of' 
ttree hundred yards; and, Judging from the sonndines obtained 
at Faleo-Koimenl and St. Georee's Bay, it is probaUe that the 
Uand will eventnallj fill np tJie oaj. 

THB BTEUCTCRB ANI> ATFIKITIBa Or BOZOOK CAKADEHSt 

This otject has been the canse of mnch discnsdon among godr 
ogista, some muntaining it to be an inor^nic mibstance aseumiiur 
ao animal-like form, wMle others have decided that it is a foaeil. 
Uessrs. King and Rownev. of Queen's College, Galway, in Janu- 
ary, 1866, maintained, before the Geological Society, that it ia the 
result of what they term mineral segregation. The following bad 
been commnnicated to the "Reader" as early as June 3, 18&: — 

" For Heversl weeks past we have been eng^Lged in investiga- 
ting the microscopic structure of the serpentine of Connemsra, in 
Oomparison with that of a similar rock occurring in Canada, wMch 
has attracted so much attention of late. For a considerable por- 
tion of the time, we entertained the opinion, in common with Sir 
William Logan, Doctors Dawson, Sterry Hunt, Carpenter, and 
Professor Rupert Jones, that the Canadian BcrpentJne is of organic 
origin, the result of the growth of an extinct foraminifer, called 
£oBoiki Canadense. It was also our belief for a while that the Con- 
nemara ruck had originated from a similar organism. Gradually 
of late, however, we have been reluctantly compelled to change 
onr opinion. 

*' It is now onr conviction that all the parts. In serpentine, whidt 
have been taken for the skeleton-stroctures of a foraminifer, are 
nothing more than the effect of crystallizatdon and segregation." 

Dr. Carpenter followed with s paper showing that it b a foram- 
Iniferoos fossil. In this paper Dr. Carpenter stated that a recent 
tiliceons cast of Amphistegina from the Australian coast exhibited 
a perfect representation of the " asbestiform layer," which had pre- 
viously led him to infer the nnmmuliae aftlmties of that ancient 
foraminifer, — a determination which has since been confirmed by 
Dr. Dawson. This " asbeEtiform layer " was shown to exhibit in 
Eozoon a series of remarkable vanadone, which can be closely 
paralleled by those which exist in the course of the tubnli in the 
•belli of esWing nummuUne foruuluifera, and to be assodatod 
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■vMi a rtraetare exactly eimilar to the lacnnar ipaces Intervening 
between the outside of the proper walls of the chambers and the 
intennediate skeleton, by which they become overgrown. He 
stated that, even if the remarkable dendritic paHSaffes hollowed ont 
in the calcareous layers, and the an'aagenieBts of the minerals in 
the Eozoio limestone, could be accounted for by inorKanio ageo- 
cieH, there still remains the naminuliQe etructnre of tne cbambn 
walls, to ^hich no parallel can be shown in any undoubted nun- 
«ral prodnot. — Poputei- Sdemx Seviof, April, 1666. 

DKDT tir BKAZIL. 

Aocording to Vicot. Agassiz, as reported by his son in " Silli- 
man's Jonmal," for Nov., 1865, at Tijuca, a cluster of hills atxHit 
^ghteen hundred feet biffh, and about seven or ei^bt miles fiom 
Bfo, there is a drift hill with innumerable erratic boulders, as 
cbacBcteristic as any ever seen In New England. He had before 
Been unmistakable traces of drift in the Province of Rio and in 
Minas Geraes ; but there was everywhere connected with the 
drift itself such an amount of decomposed rocks of various kinds, 
ihat ft would have been dtScnlt to aatisfy any one not &n)iliar 
with drift, tiiat there is here an equivalent of the Northern drift. 
There is found at Tijuea tlie most palpable superposition of drift 
and of decomposed rocks, with a distinct line of demaccation 
between the two. 

This locaLity afforded an opportanity of contrastiDg the decom- 
posed rocks, which form a charai!teristic feature of the whole 
eonntry, with the superincumbent drift, so as to be able hereafter 
to disunguish both, whether found in contact' or separately. 
Theae decomposed rocks are quite anew feature in the structured 
the surface ot^e country. GranLte, gneiss, mica state, clay slate, in 
ifactaU the various kinds of rocks usually found in old metamorphic 
formations, are reduced to the condition of a soft paste, exhibiting 
alt the mineralogical elements of the rocks as tiiey may have been 
before they were decomposed, but now completely disiQtesnUed, 
and resting side by side, as if they had been accumulated artifi- 
.cially. Xhrongh uils loose mass there were here and there tai^i^ 
or smaller veins of quartz rock, or of gTanit« or other rocks, equiuly 
disintegrated ; but they retain the arrangement of their materials, 
showing Uiem to be disintegrated veins in large disintegrated 
' masses of rocks. The whole passes unmistakably to rooks of the 
same kind, in which the decomposition or disintegration is only par- 
tial, or no trace ai it is visible ; and the wlwlo mass exhibits, tben, 
the ^tpearanoe of a set of ordinary metamoi'phic rocks. It is plun 
that such masses forming everywliere the surface of the country 
must be a great obstacle to the study of erratic phenomena ; and 
it is not wonderful tliat those who seem familiar with the country 
should entertain the idea that the surface rocks are everywhere 
decomposed, and that there is no erratic formation or drift here, 
3ut, upon close examlnadon, it is easy to see that, wtiile the de- 
oomposed rocks consist of the small puUoles of the primitive 
rooks, which they represent, with their veins and all other cbaiao- 
28' 
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teriatlc features, there ia not a trace of larger or smaller boulders 
In tbem; while the anperincumbent drift, cooBlsting of similar 
parts, does not show the slis'htent sign of the indistinct stratifica- 
tJon characteristic of the decomposed metamorpliio rocks belotr 
it, nor any ofthe decomposed Teins.bntis full of Tarioas kinds of 
boulders of different dimeosions. The twulders have not yet 
been traced to their origin ; the njajority consist of a kind of 
greenstone, composed of nearly equal amounts of a greenish black 
boniblende and felspar. This greenstone Is said by mining engf 
neera to be found tn the Entre Bios on the Parahiba, where iron 
mines are worked in a rock Hke these boulders. Thus far, evi- 
dence has been furnished of the action of glaciers only in the 
extensive nccamulations of drift simitar in ita characteristics to 
Northern drift ; but no trace has been found of glacial action, 
properly speaking, such aa polished surfaces, scratches, and 
rarrowB. 

The decomposition of the snrfece rocks to the extent to 4'hlcb 
it takes place here is very remarkable, and points to a geological 
agency thus far not fully discussed in oor geolDgical theories. 
It is obvious that the warm rains, falling upon the heated soil, must 
hare a very powerful action in accelerating the decomposition of 
rocks ; it is like torrents of hot water falling for ages in successioa 
Upon hot stones ; and, instead of wondering at tiie amount of de~ 
composed roclis, we should rather wonder t£at there are any rocka 
left in their primitive condition. 

GEOLOGY OF TBK TAUJCT OF THE AJCAZOK. 

Tke Ba»ia of the Amaxon. — Prof. Agassiz, in his lectures before 
the Lotrell Institute, in Boston, In October and November, 1866, 
made the following statements Inregardt« the geology of the val- 
ley of the river Amazon, ^m his personal observation. Tie forma- 
tion of this basin is thesamefora distance of three thousand miles. 
It consists : 1. Of a horizontal Iwd of white thinly-laminated clay, 
on which the river flows, and exposed at low water, this water-level 
showing that the basin has not changed its relative position witli 
the ocean since its formation. 2. Over this is aferruginnus sand- 
stone, in horizontal stratified layers, forty to eighty feet thick, 
later than the old red sandstone, and even than the trias, to which it 
had been referred respectively by Hamboldt and Martius. 3. 
Over this, on the slopes near the water, and on the top of the flat 
mountains seen from time to time, is an ochre-colored, very rich 
loam, constituting the fertile lands of the valley. These flat- 
topped hills, once a continnous monataiu range, have assumed 
their shape of rounded hills by denudation from the weather, 
heavy rains, etc., — the only instance known of mountains Tfiade 
by simple denudation, as these are generally the result of up- 
heaval or subsidence. These strata must have been deposited 
perfectly horizontal, in a walled basin ; in this valley we have the 
Ahdes on the west, the mountains of Bolivia and the table-land 
of Brazil on the south, the high land of Gniana at the north ; bnt 
nothing on the east, toward the ocean. 



UigitirB^yCoO^le 



Erotiott o/Ou Coatt of Bratil. — He said that there had taken 
plftce on the coast of Brazil the most extraordinarj encroacbments 
m the annals of neology, that there had also been, great cllsplac»< 
ment in the whole Amazonian valley, and that all these change 
had occurred within a comparatiTely recent geological period. 
It had become an axiom in geology that the highest mountains 
were the moat recent ; and, therefore, the tabie mods of Guiana 
and high lands of Brazil are older than the AndeB. It had 
been ascertained, by scientific explorations fifteen years ago, 
that the slopes of. the mouat^oa dipping toward the north con- 
tain deposits belohzlug to the transition period. The reoent 
n[dieaTal of the Andes showed that the trough now fonned bj 
them was once open to the Pacific, This valley, in its fortaation, 
had many of the charscteristica of the valley of the Uisaissippi, 
which was formed, first, by the upheaval of the Laurentiam hUla 
to Qie north, trending east and west; next, the upheaval of tiia 
Alleghanles, trenSing north and sonth, and leaving the plain of 
the Ohio open to the Pacific ; and, last, the upheavalof the Rocky 
Mountains. It became therefore an interesting qnestion, how far 
the Mississippi trough was Imed with cretaceous deposits. B; 
the discovery of fossil fishes in the Ceara re^on, it" ae^ hod been 
determined as belonging to the cretaceous period. He was free 
to admit that the basm had its present outline since the cretaceous 
period, and that whatever was now found within that trongh waa 

Jounger than the cretaceous beds. It had since been filled wito 
eposite before described, and was now losing grotmd by the 
encroachments of the sea. 

He gave the results of his examination of the coasts of Para 
River, and other localitJes farther south, proving, by the existence 
of fragments of peat and stumps of trees on the coasts below 
highwater mark, that solid land once existed where now the sea 
flows. There was evidence that there was a time when the bay 
of Narajo, now sixty miles wide, did not exist. Great changes 
had taken place even within three yean. Encroachment was 
going on everywhere at the mouth of^the Amazon, by the conflict 
of the tidal currents with the waves of the sea. There conld be 
no doubt that all the islands on the coast owed their existence to 
this cause, and that the coast was once a continuous line. If so, 
the question arose. Through what channel did the Amazon then 
discharge its waters? He answered this question by giving his 
<^inion that the river formerly found its way through w^t is now 
the island of Narajo. 

In considering the question bow far these encroachments had 
^ne, Professor Agassiz stated his belief that the coast formerly 
extended three hundred miles beyond its present boundaries, from 
die promont^iries of Ceara to Eastern Guiana. It was also prob> 
able that some of the streams, now flowing into the ocean south 
of the Amazon, were tributaries of that river before the coast was 
encroached upon b^ the sea; and he was inclined to believe that 
the coast in the vicinity of the Orinoco had been similarly denut^ 
ed, and that the continent was once joined with the West Indift 
Islands. How far the Gulf of Mexico owed its existence to ths 
same origin was a question for geologists to dedde. 
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H« commented at some leQS[Ui upon tba diffareiuM In the 

itpuearaiice of Uie glacial malenala in the valler of the Amazon 
aod in more Southern paits of Brazil. In the valley, he observed, 
these materials were re£uladv stratified, while in other localicj^a 
thej were blended. Ueliad orawa from the firBt^meDtioued fact 
the conclusion, that th« ralle; was od(» barred to the sea ^,ai 
formed into a lake by the accumulation of a moraine ; and. upoa 
investigatioa and iaquiiy, he had found evidence to eostam t^ 
theory, in the existence of exteDsive remaina of the moraine. 

On li* thr^ and QlacUra iff the Amaeon FoUey. — Taking the 
Fegiona about the proyinees of Ceara and Bio'for illustration, be 
said the whole country within the former province is flat ; but from 
thia plain rise billH of considerable height, some reaching as hign 
aa three tlkousand feet. These mountain masses are composed of 
metamorphic rock, and present a remarkable degree of di^tinteiFrv 
ion. This disintegration cun be seen, in the neighborhood ojf Bia, 
penetrating atleasttbreehundredfeet, oven where the rock is con- 
tinuouH from the surfiice downward. The solid rock is not only 
Jiffected by thia disintegration, but the loose materials show it, so 
that it is difficult to recognize their primitive condition, and to 
^"ace their relation to the original material on which they rest, ijf 
waa satisfied that large masses of what we call driA rest on the 
bxipical solid rocks, as well as ujion the rocks in the northern re> 
gions; and that these are erratic is plain from the fact that the; 
ai*e not of the same mineral character as the rocks underneauB 
them. In this connection he stated tbatit wasa curious fact, that 
wherever rocks have been moulded bv the power of ice they pre- 
UDt a rounded, dome-like shape. Tnis condition of these rocks 
and loose material is proof of the former existence of glaciers. 

But we have more direct evidence of the existence, atone time, 
of local glaciers. In the vicinity of Mangouva he had been strut^ 
with the character of the loose material, and upon examination 
bad found that on both sides the valley, on the steep slope of the 
mountains, there were large accumulations of boulders. These 
boulders were firmly fixed on the slopes, but none were at the bot- 
tom of the mount^ns. Inquiring of the inhabitants of this region 
coQceming these boulders, be bad learned that they existed no- 
where in Qie depressions, but were suspended alone the valley on 
the sides of the monntains. He bad moreover found this to be the 
case throughout the chain. Now, if these had been brought by 
water they would have slid to (he bottom, and could not have 
fastened themselves upon the sides of the mountains. He said that 
in his mind these were prools, beyond the ppssibili^ of a doubt, 
of the existence of local glaciers descending from the summit of 
the hills to the plains, posterior to the great extension of ice over 
the continent. 

Again alluding to these boulders, he said that he had found these 
peren rocks, on tb^summitof the mountain:,, of on entirely differ- 
ent character from the rocks on which they rest. And these must 
have been brought by an agency none other than ice. If they 
bad been brought by flood, they would have been thrown over the 
side of tiie bills. But if the boulders had been carried on the liack 
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of a fih^ of ]ce, Qiey wcmld 1uit« been ^aoed aa tiier are ; for 
when in conrae of time tiie ice began to wane, it wonM lessen In 
tiiicfcness nearest the prominent points nodenieath, and would 
gradtiaUr melt away from them, and drop the bonlders on their 
sammit, and in time leave them firmlj stationed, away from its 
action. He concluded, then, from these facts that, at one time. In 
that now tropical re^on, there was an immense sheet of ice mov- 
-]ng over the valle;^^ '■^A mountain peaks, and that gradually it had 
melted away, learing its marks aaa tracks behind. 

Oil the supposition that the valley of the Amazon was once filled 
%7 an immense glacier, the horizontality of the strata wonld ba 
veil explained. At first the ice melted slowly, with still water 
nndemeirili, with a deport ofthe finest materials; as the ice melted 
more rapidly, the muier-ciiTTent became stronger, with a more 
dtstorbea deposition of coarser materials. A mordne was also 
found on the southern side. These deposits could not have been 
made by the sea, nor in a large lake, as tbej contain no numne 
nor fresh-water fossils. 

From the facts developed, the conclnsion had been reacAed. 
that there was a time when not only the northeni and sonthem 
hemispheres, and the temperate zones, trere covered with fields of 
ice, but when the phenomena extended over the tropical regions. 
It might bo said that one proof of the phenomena was wanting, 
fornowhere had he been able to trace the poli^ted rocks. Bat 
Ihen, nowhere had he seen rocks wtiioh had not been more m* less 
decomposed, owing to the action of moisture and heat; so he 
could not say that fie had in any ease seen the natnral snrftee of 
the rocks, and therefore it could not be wondered at that the evi- 
dence of attrition was wanting. The other collateral evldenoe ia 
tail, and as eztenaiTe as in the northern and more temperate 
regions. 
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what the •teaat-eagine nas been to manuikctDre a 
baa opened np new re^na for obaerration, and siven an entirelj 
new direction to oar titouffbta. The stnictare at tbe several tis- 
sues and organs bas probably been mada out as far as tbe present 
means peitnit, and yre are occupied now In investirating their 
mode of formation and connection -frith ea«^ other. There seems 
much reason to think that they are more doBely related, mor* 
ocmtinooua, than we have been in the htdtit of regarding them.* 
He goes on to speak of tbe probahlo continuity of the ner*« 
fibres and nerve vesicles — of the other parts of the nerves witji 
tbe tissaes among which they ramify — of the areolar tissues with 
•eront, fibrooe, and mncous membranes, and with the stractnro 
of the variouB organs, and with blood vessels. " We are thus re- 



homoseneouB fferminsl ma»8 ; and we learn tliat, though tfaer 
have neooma diSerentiated, they havs not become separated, 
but retain, in their own mode of connection, the traces of their 
common parentage and of their early continuity. Such a blend- 
ing of ultimate tisane, as aremnant of embryonic condition, assists 
us to explain many things, such as the transfer of impreBSions 
and wh^ we call sympathy. 

" We perhaps scarcely realize and appreciate the bearings of 
tiie fact, that all the various tissues are iormed from a primitive 
homogeneous and continuons plexns, by the formation and sep- 
aration from one another of ' portions,' ' centres," ' masses,' 
' cells,' or whatever we please to call them, and their develop- 
ment into structure. Attention has been directed almost oiclns- 
Ively to the formation and development of these masses, and too 
little to their separation ; though tiie latter is a process littie, if at 
all, less important than the former, and must be effected by some- 
thing analogous to what we call abruption. Indeed, the work of 
abruption, or hollowing out, during the embryonic state, is little 
less active tiian that of secretion orTiuildingj up. Wo are familiar 
with Its work In the fonnation of the areolar tissues and cavities 
of bone, in the removal of the parts of the iris and eyelids that do 
»ot tecome developed into pennanent structure ; but we are not 
perhaps sufficiently impressed with the fact that the various oavi* 
274 
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ti«s, catials, sad spsces, in the loterlor or Qte body are dae to the 
same progress, and that thef^litre or arrest of it maybe the cause 
of maay of the so-called adhesions of seams and other aarftces, of 
the ImpeTforate couditjon of c«wls, and the vmion of parte that 
should »e free." 

"It is quite clear that what we call 'Chemistry,' with its 
att«ndants, heat and eleetricity, plays a most important part in the 
animal machine ; and, probably, more information as to the nature 
of the organic processes is to be expected from their chemical 
study than in any other way. We have found out that there is a 
very close relation betwi^en a complete atomic formula and the 
TitOil processes, the amount of chemical tension which is expressed 
by the former being commensurate with the character of the lat- 
ter, and the amount of cheinical change which takes place in the 



textures being commensurate with the activity of the vital pro- 
.cegses. There seems good reason to believe thata moscular fibre 
is the container of agiven amount of chemical force compressed by 
the medium of a high chemical formula, and existing, therefore, 
in a high state of tension ; that during its contraction the com- 
pressed force is set free by the decomposition of its structure — 
Chat is, by the resolution of its component elelnents, chiefly by a 
process of oxidation, to a lower formala or a state of lower ten- 
sion, ut'tbe same time that heat is evolved and electrical changes 
take place ; though the latter are not yet lUstinctly defined, h 
Is impossible, therefore, to avoid the application here of the doc- 
trine of contractile force, which is being so clearly worked out in 
the organic world, and which seems to be the neatest advance 
that has for some time been made in our knowledge of the laws of 
matter. We can scarcely doubt that the chemical- force which is 
set free during the decomposition attendant apon mnscular action is 
the equivalent of the contractile force that is evinced, and of the 
heat tnat is evolved. In other words, a muscle may be regarded 
as the medium by which force is accumnlated, rendered latent, or 
condensed in a condition of high chemical tfinsion, and ia, ^ni 
time to time, as occasion may rei^uire, set Aree and converted into 
muscular or contractile force and heat." 

Change from Life to Death. — In relation to the transition fVom 
life to death, a change which takes place under ordinary circum- 
stances in the most delicate, insensible manner, — so that It is 
Impossible to say when and how life ends and death be^ns, — he 
ret'urred to the mode in which the parts of the ultimate tissue of 
the body become changed and cease to exist. Even in the in- 
stance of the cuticle, a structure comparatively under the eye as . 
we watch the transition of the spherical deeper components to 
the flattened forms of the superficial strata, and tbe disintegra- 
tion of the latter, we are at a loss to decide where livine force 
ends. Clearly, it is not by an abrupt disintegration or solution, 
but by some slow insensible process, which savors rather of ato- 
mic change than of destruction. " Then one is inclined to ast, 
if the passage from the living to the unliving condition be of this 
insidious, ioappreciable nature, may there not be a converse of 
a like kind, an insensible origittation of, or converMon into life 
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a lomeiriiflie in the far laneMM at N*- 

THE BRAOr OF TBB IVFI.A.CBirtAL MAlfllALIA. 

In & paperpnbUahed in the ' ' Prooeedin^ of the Royal Socie^," 

SrMr.W. H. Flower, "On the CoronuBBUres of the Cerebral 
emispheres of the Marsupialia uid Moootremabi," is given tha 
progress of cerebral anatomy, arishig from the coDtroveraieo of 
the last few years. It also deraonatnites that all those Koimals 
which agree in the phvsiolos^cal character of SDcklin^ tbeir 
young, and are scpnrat^d thereby from every other creature, also 
agree In possessing the remarkable transverse band of fibres 
wliicb coDnects the two hemispheres of the brain, and is called 
the corpus callosum, while neither bird, reptile, amphibi*, nor 
fish, have hitherto disclosed a truce of that structnre. 

Thns the progress of cerebral anatomy, while it has destroyed 
die dislinctions feigned to exist between man and the speechleM 
higher mammals, has also annihilated the resemblances imagined 
to obtain between the lowest mammals and the ovipara. > 

At the outset, a oonfirmatiou is afforded of the important Jlact, 
first observed by Prof. Owen, that the brains of anuoals of the 
orders marsupialia and monotremata present certain special and 
peculiar chai'act^rs, by which they may be at once distioguiBbed 
m>m those of other mammals. The appearance of either a trans- 
verse or longitudinal section would leave no doubt whatever as 
to which group the brain belonged. In the differentiating obar- 
acters toTje enumerated, some members of the higher section 
present an approximation to the loner; but, as far as is known at 
present, there is still a wide interval between them, without any 
connecting link. 

The differences are manifold, but all have a certain reDition to, 
and even a partial dependence on, each other. They may be 
enumerated under the following heads : — ' 

1. The peculiar arrangement of the folding of the inner wbQ 
of the cerebral hemisphere. A deep fissnre, with corresponding 
projection within, is continned forwards from the hippucatnpu 
fissure, almost the whole length of the inner wall. 

2. The altered relation (conseauent upon this disfKMition of tJie 
inner wall) and the very small aevelopment of the upper traos- 
Terse commissurai fibres (corpus callosum). 

S. The immense increase in amount, and probably in function, 
of the inferior set of transTerse commissnral fibres (anterior cois- 
missure). 

But is not iJie main part of the " corpus callosum " of the pla- 
cental mammals also represented by tue upper and the anterior 
part of the transverse band which passes between the hemispheres 
of the marsupial brain, and radiates out in a delicate lamina above 
the anterior- part of tjie lateral ventricle P The most important 
and, indeed, crucial test, in determining this question, is, its posi- 
tion in regard to tlie septum ventrioulorum, and especially the 
precommissural fibres of the fornix. Without any doubt, m aU 
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BUnapial and monobeme Kumalfl azamiiud (iofflcient to enable 
DS to t^rm withoot much hesitation that the character is oniver- 
sal), it lies above them, as distinctly seen in the transverse sections. 
This is precisely the same relationship which obtains in man and 
all other mammalia, and this is one of the chief points in which 
sot only the interpretation of facts, bat the observation of them 
recorded in the present paper, differs from that of IVof. Owen. 

The defective proportions of the part representing the great 
transverse commissure of the placental mammals, which appear 
to r«snlt from or to be related to the peculiar confirmation of the 
wall of the hemisphere, must not lead to the infejence that the 
great modnilarf masses of the two halves of the cerebrum are by 
any means " disconnected." The want of the upper fibres is 
compensated for in a remarkable manner by the immense size of 
the anterior commissure, the fibres of which are seen radiating 
into all parte of the interior of the hemisphere. There can be 
Ihtle doubt that the development of this commissure is, in a cer- 
tain measore, oomplementair to that of the corpus catlosmn. 
This-is, moreover, a special characteristic of the lowest group of 
the mammaiia, most remarkable because it is entirely lost in the 
best step ol descentdn the vertebrated classes. 

After a description of the brain of a bird, the conclusion la 
anived at, that, great as is the difference between the placental 
and implaoental munmal, in the nabire and extent of the connec- 
tion between the two lateral hemispheres of the cerebrum, it is 
' not to be compared with that which obtains between the latter 
and the oviparous yeitebnUe. 



In 1843, Baron Liebig had concluded that the fat of Herbivora 
mnet be derived in great part from carbo-hydrates of their'food, 
bat might also be produced from nitrogenous compounds. Du- 
mas and Bouasingault had at first opposed this view ; but subse- 
quently the experuuents of Dumas and Milae-£dwards with Iwes, 
of Fersoy with geese, of Boussingaalt with pigs and ducks, and 
of the authors with pigs, had been held to be quite confirmatory 
of Liebig'B view, at any rate, as far as the caroo-hyd rates were 
oOBoem^. But at the Bath meeting of the British Association, 
in 1864, Dr. Haydon expressed doubt on the point ; and at the 
'CongrcM of Agiicultural ChenuAte, held at Munich lost year. 
Prof Voit, from the results of experiments with dogs fed on 
flesh, maintained that Cat mast have been produced from the nitro- 

Smoas constituents of the food, and that these were probably 
e chief, if not the only, source of the fet of the Herbivora, 
Baron Liebig disputed this conclusion; and his son, Hermann V. 
Liebig, has since souffht to show its faJiacy by reference to cows. 
The authors agreed with the conelusioos of these latter authorities, 
but pointed out the inadequacy of the data relied upon by Her- 
mann V. Liebig. They showed that, owing to the much less 
propaition of >uBteDtaiy oi^ans and contents, the highec ohanw- 
24 
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ten of the food, Oie much )MTger unonnt of flit produced, both in 
relation to a given weight of animal within a given time and to 
tho arnount of food consamed, the much less proportion of the 
solid matl«r of the food that paised off in the lolid and Hqafd ex- 
cretions, and flnallj the larger proportion of fat in the increase, 
results obtained with pigj must be much more oonclusire than 
those with rfUier cows, oxen, or sheep. Namerons tables were 
exhibit«d, showing the results which had been obtained by tbe 
authors in experiments with pigs, from which the following coo- 
clu^tons were drawn : 1. That certainly a large proportion of the 
fat of the Herbivora, fattened for human food, must be deriTed 
from other substunces than fat in the food. 3. That when fed on 
the most appropriate fattening food, much of the stored up fat 
must be produced from the carbo-hydrat«8. S. That tlie nibY>- 
genous constituents may also serve as a source of fat, more espe- 
dally in defect of a liberal supply of the oon-nitrogenona ones. 

VBLOCirr OF nebtous mpHSSSioirs. 

Mr. W. F. Bwrett communicates to the " Intellectual Ohserrer.V 
for June, 1866, apaper " On the Velocity of Neirons ImptessioBf^ 
troia which the following are extracts : — 

What, then, is the result of the InvestigationB of Helmholtz on 
the velocity of the nerve foroe T It is one which, at first si^ht, ia 
most astonishing; for the rata of propagation, compared with 
other forces, is extremely slow. The velocity of light is about 
190,000 miles a second, and of electricity even more ; but the ve- 
locity of the nerve force is onlv ninety feet a second, one-twentieA 
<rf the velocity of a cannon ball, about one-thirteenth of the veloc- 
ity of sound in air, and about equal to the speed of an egress 
train. No sensible difference was found between the velocity in 
the nerves of a man, and in those of a frog and other aoimals. In 
a creature so long as the whale, the rate of nervous ta'ansmissioa 
becomes very perccptdble when the extremities have to be moved. 
The fact of a haipoon having been tfarast into the tail of a good- 
sized whale would nut be announoid in the brain of the creature 
till a second after it had entered; and, as it would take a little 
more than another second before the command to move its tail 
would reach the appropriate mnscles, a boat's crew might be fbr 
away before the ammal they had pierced began to lash the sea. 
Tho nervous force travels more slowly when the nervcB are sub- 
mitted to a low temperature than when they are influenced by a 
hi^ one. Besides the time required for the transmission <x ft 
■timnluB through the nerves, the mind takes a certain period to 
foi-m a conception, and then to prompt the limbs to act accordingly. 
This time, measm.-ed by a similar method, has been found to be 
about one-tenth of a second. The passage of a rifle-bullet thron^h 
the brain would not occupy more than one-thousandth of a second ; 
a stroke of lightning would pafls throngh the body in much less 
time; and thus a person liilled by either of these means i^nld die 
without consciousness having time to be produced. The placid 
aspectofthose who have thus died goes to prove tbat no ptthi wag 
fett prior to the insensibility which followed the act. 
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Dr. finit 6. Wilder, in the " Memoin of the Boston Society of 
Nutural Hiatoi^," has brongiit piomineutlj to view the remarkable 
relations ezietiDg betweea the anterior tuid posterior regions or 
poles of the vertebrate body, both as exhibitea in the stmcture of 
the bones and muscles of tJae limbs, and the more geberal rela- 
tions found is the body itself ftnd the internal organs. The prin- 
G^(de of antero-poeterior symmetry or "loneiitudmality'' seems to 
be characteristic of vertebrates, and has not oeen observed among 
other animals. Aocordiae to this law, tbe anterior and posterior 
polea of the vertebrate bi3y have oigaos and parts that are hom- 
ologoiiB and morphologiwuly Iden^ial, although teleologically 
T017 different, while the correspcHidiiiK parts on opposite sides me 
hoth morpholo^cajly and teleologioaUy repedtions of each other. 
The body is divided into four regions, tiie thorax and head cor- 
responding to the abdomen and pelvis. Some of the correspond- 
ing parts are as follows: "In the anterior region, enumerating 
from'above, that is from the vertebral column downward, the nose 



opening, the penis or- clitoris, and the pubos." There a 
principal diverticula of the alimentary canal, the lungs and the 
urinary bladder ; the former open forward and the latter back- 
ward, and Iheir outlets are between the pharynx or mouth and the 
tongue anteriorly, and the Paginal openmg and the clitoris posto- 
liarly, " The thyroid gland ta in relation with the larynx much 
as the prostate gland is with the neck of the bladder." The heart 
is consideTed only a more or less complicated enlargement and 
eonvolution of the great arterial trunk. The anterior limbs are 
shown to be appenda^s of the basal segment of the skull, thrown 
backwtud by growtii u the higher vertebrates, but occupying their 
morphologieal position in fishes and some young ftnimals. 

OBIQtR AMD DCVBLOPHEHT OT ASDCAI. LIFE. 

Prof. H. J. Clark, in his work entitled " Mind in Nature," has 
fully discussed the various modes of reproduction, and increase 
among animals, the origin and early condition of ovarian c^s, 
and the clianKes they ungergo as development proceeds. The 
egg, considered as the lowest condition 01 animal life, is shown 
to consist at first of a mere spherical aggregation of albuminous 
snd oily matters, liice a MmpJe cell, but with a bipolar character ; 
i. e,, thb albumen concentrates at one side of the spherical mass, 
Bod the more oily portion of the yolk on the opposite side. 
While the eggs of infusoria never attain a more complicated 
structure than this, in those of higher animals a further change 
takes place, resulting in the formation of the so-called germinal 
vesicle and germinal dot, which is to be considered only a con- 
tinuation of the process commeocing with the imperfect separa- 
tion of the albumen from the oUy portion in Ihe lowest form of 
tha e^, the diSereuoe being ouy in degree, and not iu kind. 
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only to the lowest forau of infusorial life. 

opment <^ the egg, or embryo, is shown to depend n 

npnn seoondsTy ckoms, — most so in the lowest KDimale, — and 

in this respect h compuiKin is made with those gnin-like fonns 

■apposed to originate and devek^ whollj throng seoondar; 

causes. 

He adoipta tiie four gnai dlildong of Cavier, with modifioH- 
tfoDS ; and, with many others, belieres that die I^otoaoa oooBti- 
tnte a fifUi dtriston, as distiaot fmin the others ta those &r« amoog 
fJiemselTes ; but be regards them as merging gradu^y into eaim 
other, as donds that toaoh and mingle smnawhat at their borders. 
Tb« Upolar relstioiis In the organixatioa of all anioaals, and the 
UlateralftT wbfoh is eqnallf a faodamental feature of all, an 
illDstratea ; and it is shown that this is as characteristic of Badi- 
ata as of the higher gronps ; and it is el^med that the more or 
less radia(«d appeaniDce is snbordiiiatB to bilateralily . The char* 
acteriadc feature ot Protozoa is stated to be spirality or obUqu^y, 
superimposed npan bilateraliCy. The Radiata are said to haya 
" a type of org&nisation in which the yarioiis organs repeat them- 
•elve's, more or leas, between the back and the abdominal mid- 
line of the body; that Is to say, they are 'laterally r^ietitira on 
each side of an imaginary ^ne whii^ ditides the body exai^y 
into right and left halves. '^ The MolliKca ai» oomp^^ m a 
similar way to (he other groups, thus : " The Zotiphrtes are from 
back to front, dorso-ventral] j, polymetous ; the Artioolata aro 
trom tail to head, uro-cephally, polymorous; and the Mollosoa 
are monomerous." By detailed oomparisons , it is ^own that tbem 
are no actual tnqsitionB frajn one of the five g^eot divisions to 
another; and that each has a distinct and ohariKterisdc modaof 
developmenk and growth, — Amer. Jour, of 3d*iU!e, Mag, IdSfi. 

8P0KTATJE0U8 GKNEBATTOIT. 

A contest baa been long going on betwem French savants on 
tlie question of spontaneous generation, some of the points of 
which have been allnded to in the " Annual of Scientific DisooV' 
eiy," for 18A5, page S30, — those on the one side maintaining the 
qaeistionabie doctrine of spontaneous generation, whilst the umm- 
pions on the other nde hold that, nnder existing conditions, no 
organism comes into being without the previous existence of soioa 
other organism. 

The French Academy appointed a Commissioa to endeavor to 
arrive at some settlement of the ^aestaon, either by establishing 
heterogenesia (aa the old doctrine is now called by its advocates} 
on the footing of an acknowledged &ct, or finally conaigning it to 
the grave of exploded theories. From an elaborate report, com- 
mnmcated in 186d, by M. Balard, to the French Academy, on &» 
proceeding of this Commisaion, It would appear that, owing to 
certain d^cultiea raised by the partlsana of heterogenesis, tills 
desirable consummation has not been attained, at least, so fiir as 
tfaey are couoenied; although the BxperimentB mods in- support 
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of tite opposite optnion, under the inspectioTi of tiie CommisdoQ, 
vi]! abondantlj suffice to satisfy most UQprejndiced minds. But, 
us M. Baliud observes in his report, " as notfamg is so abondaDt 
fts vague and inexact obserratioua, concluBions deduced, at least 
apparently, from direct experiments, hare never been wanting 
to support this doctrine of spontaneous generation." 

On the 22d of June, M. Pasteur commenced his series of expert* 
ments, in presence of the Commission and of his antagonists, 
MH. Pouchet, Joly, and Musset. He first exliibited to the Qieet- 
ing three glass flasks, filled with air collected on the Montaavert 
In 1860, and showed that, even aiter the lapae of four years, the 
solution of yeast contained iu them liad undergone no alteration, 
and was perfeotly transparent. The analysts of the air of one of 
these flasks showed that it contained no carbonic acid, and thtU 
the normal quantity of oxygen (21 per cent.) was still present in 
it. Another flastc was broken at the neck in sach a manner that its 
orifice, directed upward, was less than one square centimetre. 
Un Sltorday, the 25th, five loose flakes of mycelium had already 
made their appearance in it, and these subsequently l>ecame con- 
dderably developed. Thus, to the single flask which MM. Joly 
and Musset had declared would suffice to convince them, M. Pas- 
teur mi^ht have added many othere, for of the aaventy-tiiree ves- 
sels which he brought from the Montanvert and the Jura, he has 
Blitl a great number untouched, none of wliich exhibit an; altera- 
tion. 

We now come to the description of M. Pasteur's series of experi- 
ments for the establishment of his view. SuctT glass flasks, each 
capable of containing from two hundred and fifty to three huadred 
eatno centimetres, were filled up to alKiut one-third with a fer- 
mentescible liquid, prepared by boiling yeast in water in the pro- 

Ction of one hundred grammes to each litre. The neclts of the 
ks were then drawn out into a fine tube, the liquid was boiled 
for about two minutes, and then each of the balloons was hermet- 
ically sealed. Fifty-six of the fliisks iiorc tills treatment without 
damage, four otliers wore chiirgcd with the same liquid, and 
treatea in the same way, except that their necks were moie^ 
drawn out and twisted, without being closed. 

The next step in the experiments consisted in the fracture of the 
narrow necks of the flasks, so as to allow the air to rush into tlie 
interior, which it did with a whistling sound. This operation was 
performed by M. Pasteur, with all the precautions which he has 
always particularly insisted on. One of the flasks was found U) 
have been imperfectly closed in the first instance, so that it had 
been gradually filled with air; it forms one of the first series of 
nineteen filled in the amphitjieatre of the Museum. A second 
series of nineteen was filled with air on the outside of the dome of 
the amphitheatre, at its highest point; and the remaining eighteen, 
forming a third series, were opened at Bellevue, in the midSie of 
ft grass plot, near a clump of large poplars. After the access of 
air, the slender tubes of th^ necks were closed by the seolipyie. 
The whole of the flasks were then arranged in a convenient place 
in the Museum, together with three tswt-glasses, filled with th« 
24* 
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Te8MU,upCotlM20tliof JdIj, kiid wain in Norembor, are given 
bj M . BaUrd, tn three aeparate towea, and tbe flnal leanlU are 
Mtmmed np aa follom ; — 

" Pf ntneteen flnaka of die 8rtt aeries, fOled with air taken in the 
amphitheatre, thiwe are onljr fire in which some organic davelop- 
menta wen ouuiifiHted ; fomteen rMU^ned unaltered. 

" Tbe aeocKid aetiea of flaska, foil of air taken <m Hm dome of 
the amphitheatre, preaeuta thirteen wliioh remained witboot alter* 
atioii, wbilat only dr KKVO origin to living beinn. Bat tbe 
proportion changes oonatdenbly in the flaaks filled with air at 
Baltevne ; ont of the eighteen of theae Teaaela, aixteeii were 
aUered." 

■' If we regard germs as the oaase of tbe developments prollQoed 
in these experiments," saysM. Balard, " wemirait belsd tobbink 
diat near a meadow, under trees, in the midst of these Domerous 
sources for the production aod disBemination of minute seeds of all , 
kinds, the sir would be more ohtu'ged with them than in the heart 
of a town; and, as we have just seen, the results of our experi- 
ments are in accordance with this suppositiDD," He adds the 
cnriotu fact th^ whilst nolJiing but vegetatiou was produced in 
tbe flasks flUed with air in Paris, seven of the Belkiyne vesaela 
also contained infusoria. 

The four flasks, with their necks drawn ont and bent, but Idi 
open, were exhibited to the Academy in a perfectly nnalteced 
coudition at the time of tbe presentation of M. Balai'd's report. 
That gentleman calculates that, from the effect producea by 
changes of temperature upon these vessels, tbe air contajued in 
them must have been renewed at least seven times in the course 
of the experiment. But as the entrance of the air would be 
effected slowly, it could deposit in the flexures of the tube any 
matters wliich mi^t cause tbe development of organiHms in the 
fluid. To ascertain whether this was really the case, tbe follow- 
ing experiment was made : The bent tube of a similar flask, wliich 
hM been kept for thi-ee years by M. Pasteur, was suoljid at its 
extremity with the blow-pipe. The flask was then violently 
shaken, so that the liquid contained in it moistened some parts of 
the tube. Witliin two days, numerous organisms made thehr 
appearance in tbe liquid, and especially in that retained in the 
tnbe. 

■* Thus," says M. Balard, " the facts observed by iS, Pastear, 
and disputed by MH. Poucfaet, Joly, and Uusset, are perfe<^y 
exact. Fermentescible liquids may remain without alteration 
either in contact with confined air, or in contact with air wliich is 
frequently renewed, and when, under the influence of this fluid, 
living organisms are developed in it, this development must not 
be attributed to the gaseous elements, but to solid particles of 
irtiich the air may be freed by various means, as M . Faateur has 
asserted." 
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Th« Commififll<ni alio oommesced nme eroerimente willi an 
inftision of hsj, die liquid recoma^nded b; MM.. Pouchet, J0I7, 
and MuBset, bnt a« the jMiJod of Ae year declared br those genllet- 
men to be moat favorable for stu^ operatioua was already passed, 
tiieir ftaTther'pn»aecutJon has been postponed nntil the comings 
spring and eommer. M. BaUrd states, bowerer, that snch results 
as were obtained laet year seemed to be oonfirmatoiy of those of 
M. Paatenr'B eiperimeDts. — Seada-, 1866. 

Dr. George Child read before the Royal Society a paper oqJJm 
production of oi^aniams in closed vessels, in whioh ha states that 
Bacteriaos are produced ■* exactly under the circnmstaDCes ia 
which H. Fastenr asserts that tfaey do not exist. M. Faateor, in 
his Memoir, speaks of examining Ma substances with a [rawer of 
S50 diameters. Now my experience throughout has been that it 
ia impossible to recc^nise these minute objects, wiUi an/ degree 
ot ceitunty, even witb double that magnifying power. I can 
now have no doubt of the fact that Baoteritms can be prodnoed in 
hermetically sealed vessels, containing an infusion of organic 
matter, whether animal or vegetable, Sough supplied only with 
air passed through a red-hot tube, with alt uecnasary precautlona 
■ for inanring the thoron"'h heating of every portion of it, and 
thongh the infosion itself be thoroughly boiled. It seems clear 
that either the germs of Bacterium are capable of resisting the 
boiting temperature in a fluid, or. that they are apontaneonsly gen- 
erated, or that they are not 'organisms' at all. I was myself 
somewhat Inclined to the latter Delief conoeming them at one 
time ; but some researches in which I am now engaged have gona 
far to convince me that Qiey are really minate vegetable forms. 
The choice, liierefore, seems to remam between the other two 
conclusions. Upon these I will not ventjire a positive opinion, 
but remark only, tiiat, if It be tme that ' feerms ' can resist the 
boiling tcmperatnre in fluid, then Iwth parties tn the controversy 
are working upon a falss principle, and neiliier H. Foncfaet nor 
M. Fastenr is hkely at present to solve the problem ot spontane* 
ons generation." 

The Septemberand Octobernniubersof^e" Journal de I'Anato- 
nde et de la Physiologie " contain the results of some experiments 
on spontaneous generation, by M. Al. Donn6, which ap^r to 
Oie author favorable to this tiieo^, although for a long tune he 
has been one of its opponents. He baa examined the result of 
exposing eggs to spontaneoas decomi>oaition during some weeks. 
He argued that, having tihns an organized matter highly complex 
and naturally ftee from all floating atmospheric germs, — and as 
thia matter contained in itself a certain amount of pure air, — it 
was in the best possible state to give rise, in its alteraliou, decom- 
podtion, and putre&ccion, to infusoria, or animalcules, tJie ordi- 
narv result of the putrefaction of animal matter freely exposed 
to tne ^r. With a aubatance naturally free from all foreign mat- 
ter,. and protected from exterior contact, like the eg? In the ahell, 
tbe conditions of a cnidal experiment would be resized. Tried 
in this manner, tbe results were against tiie theory of spontaneouB 
generation. 
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But the small qnaotltf of eXr enclosed In the egg waa not con- 
ridered sofflcieat to detenoEne the phenomena, and the experi- 
ments were tried again with certain modlftcatfons. Hie eggs 
vere carefuUj washed, well dried, uid then enclosed tn a tmdE . 
coating of cotton wool, taken out of a store at ldO''C. A fins 
sharp rod, previouslj heated to redness, waa tfaen inserted ob- 
Ilqnel; through the cotton, and the tip of the egg waa pierced 
with a hole. The eggs were then put in a nafe pl^e, and covered 
with a Iiell-glass. ui a few weeks' time the SDrfiwe of tlie con- 
tents of the egg was corered with relvetj-looking monld, wliite, 
gray, yellow, or green. Under the microscope, this was seen to 
Gonnn of organized filaments and beantifol globules of different 
■Izes. There was, however, no trace of living animalcules. iSup- 
poslng that the presence of water was needed, as the viscositT of 
the conleuta of the egg might hinder their derelopment, a Qttle 
boiling water was put into the egg, covered with cotton, Jii two 
days, me substance was ewarnung with vibHos. The same experi- 
ments were then tried with hard-boiled eggs. The resnlt, there- 
fore, appears to be, that we can produce at will vegetable or ani- 
mal beings In pnre organic matter, without the intervention of 
Eenus from without. Water is necessary to the development of ■ 
ifusoria; and air is indispensable to the development of living 
beings of either kingdom. 

During the year 1866, arguments, more or less oonvincin?, 
have been accumulated on both sides of this qneslion, so that it u 
impoBsible, at present, to decide in fovor of or against the theory 
of spontaneous generation. 

HATIJBE or XDSCULAS mBITABILnT, BT BICHABD 1I0BBI8, KJt. 

The sabjeotwas dlscnssed before the British Asaodalion in 
1866, under tie following propositions: 1. That the property 
of irritability in muscle is capable of a high degree of exaltation 
above the normal standard, and liat the highest degree of bus- 
ceptibUity is attained in cold bloods, long alter dea£, or under 
conditions tantamount to death. 2. That the forces of the nerve 
and muscle, the nenrility of the former, and the Irritability of 
the latter, Ate not only Independent of each other for their exist- 
ence and maintenance, but actually possess an antagonistic rela- 
tion, — that is to say, nerve tissue, mstead of producing, is, when 
in action, constantly concerned in maintaining a condition of 
things which diminishes muscular irritability, and that not simply 
when it is engaged in the production of motion. 3. Convei-sely, 
that muscnlar tissue, relieved from the operation or influence of 
nerve tissue, gradually acquires exalted contractile powers either 
In the presence or absence of the blood. 4. That the blood, or 
the nntricional pln^ma derived therefrom, not only furnishes the 
materials by which muscular irritability is maiutained, but is like- 
wise the determining cause of that polar arrangement of the 
mascular molecules, which maintains or restores the elongated or 
relaxed 8tat«. These proposllaons were sustained by constant 
reference to experiment, much consideration being devoted to tbe 
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proof that Ute piinoiple of voQ^n, when In opemlioii, exlutudad 
me mascular and nervous forces, and proonced the condition 
which, in common pBrlauce, is recognized aa fadgue ; and that, in 
the absence of vohtion, — or, what amounted to the same, nerve 
inaction, — the forces at the system were con»derablj increased ; 
hence the nse of eleep was Dbvious. The nervous system waa 
not only concerned in eibausting the muecular during the pro 
dnction of motion, but constant]? while maintaining the normal 

Ssition of the animaL He said mat profound etherization, sleep, 
ntia?, and death, were different degrees of what might ba 
called functional neural paralysia, in contradistinction to purely 
muscuiar, a form in which the spucial life of muscle was dimin- 
ished or destroyed. The beat condition for the exaltation of the 
peculiar life of muscle was the absence of nerve, aa then the 
forces were not expended as fast as the chemical reactions be- 
tween the muscQlar tissue and the blood led to their generation. 
In support of the final proposition, many experimentB were ad- 
duced which ciearlj showea that the relaxed or elongated oondi- 
tiOD of the muscles was maintained bj the blood, and that the 
blood, under all circnmstances, opposed the state of contraction 
. which jt was the special function of nerve to bring about. Thft 
Tarious affections of muscular fibre, as they bad been observed in 
the author's experiments, were then described. 1. A muscle may 
exist in the elongated or uncontracted state, with all its dynatntcal 
powe»9 perfect ; this is its normal condition, in the alwenoe of voll- 
tioual effort. 3. It may exist in this state, when deprived of alt 
dynamics, or, in otber words, in the absence of irritatality. Botlt 
these conditions of relaxation may be associated with softness or 
flaccidity of the muscular structure ; the former necessarily so, the 
latter not, as the fixity of rigor may prevail. Again, a muscle 
mav exist in a state of complete contraction, both in th^ presence 
and absence of its dynamics ; in a state of softness, or u a hard, 
coagulated state. As with the state of elongation, so with that 
of contraction, the truly dynamical state is one of softness. Prop- 
erly speaking, irritability is no more the tendency which a musola 
exhibits to contract than tho disposition it exhlbltsta elongate, sub- 
sequently to contraction ; in fact, a comprehensive definition must 
include both these conditions ; neither are either of these states to 
be considered, as&r as mnscle ^one is concerned, as conditions 
of rest, for they are both active states, so loDgi as the muscle is a 
vital structure, and both inactive when the dynamics of muscle 
are absent. The attractive state of the muscular molecules, which 
represents contraction is the condition in which foi'Ce is exhausted 
by the apposition of unlike polarities; while, in the state of elon- 
gation, being that in wbicb every molecule is opposed to every 
other, force may be accumulated. In pi-opottion to the amount 
of force accumulated in the molecules will be the intensity of their 
contractive or elongative energy, and also in the ratio of their 
cl^arge will be their proclivity to distorbance, or, in other words, 
susceptibility to Stimuli. The author combated the view of Dr. 
Badcllffe, who regarded the contraction of a .muscle as takine 
place simply on the withdrawal of boom eloagadng force, ana 
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Aowsd, bj an uulyib of ffas rarioiu conditltHiB tuder whkdi 
OMUole ezjjtted, tlutt no theoiy met the case so well u th»t of Da 
Boil BAjmrnid, in which the molecales of muscle were regarded 
uoeatiM of electro-motor ustioo, utanged in a dipolar Benea, — 
In s word, one fluid, two forces or poles, — tbe repuMve polar 
attltnde maintained hy the blood, and the attractive induciUe bf 
Dam and external stimalL 

munr or xdscolab actioh. 

Frofeasor HeEdenhsin, of Breslaa, has recentlj published a little 
W<^ oiT" The Production of Heat, etc., during Muscular Actiou,*'' 
an account of which may perhaps prove not uniuterestin^ to our 
readen, sioce it bears closely on the appllcution to physiolog; of' 
the doctiiae of the conservation of force. A few words of mtro- 
dnction, however, will be needed. 

A i^eoe of dead flesh represents, bj Tirtue of its chemical ele- 
mente, a certain amonnt of " latent energy," which, in the natural 
process of decov, is gradually set free as " actual" force in the 
KKin of beat. The living muscle, in like manner, also represents 
k certain amount of "latent" ener^. Doring life, a metamor- 
phosU (oxidation) of the muscular tissue is continually going on, 
and, consequently, a quantity of ''latent" energy is continually 
becoming "actual." As long as the muscle la inactive, is at rest, 
does not contract, the forms assumed by the liberated energr are, 
as far as we know, those of electricity and heat. In every uving 
muscle there are "muscle-currents," and there is a certain amount 
of heat given out. But when the muscle enters into a state of 
activity, when ft contracts, another element is introduced, viz., 
Qte mechaiiical work effected by tbe shortening of the fibres. In 
ereiy muscular contraction there are, therefore, four things to be 
conddered, — the chemical action, and the production of electric- 
ity, of heat, and of meclianical work. Any comprehensive theory 
of mnscnlac action mast be able to show how these are related to 
each other. 

Is the chemical action natural to the muscle increased, or not, . 
daring contraction t 

If so, what becomes of the surplus of " actual " energy thus lib- 
erated? Does it all go over Into mechanical work, or partly into 
heat and electricity F 

If not, is there any evidence of the direct conversion, during the 
act of contraction, of heat or of electricity, or of both, into mechan- 
ical work, or of the diversion to the same end of some part of the 
force ariajn? from chemical action, at the expense of some amount 
of heat or electricity P 

That, during contraction, there b really an increase of chemical 
action, has been generally admitted since the well-known experi- 
ments of IlelmhoGiZ. Some, indeed, have spoken aa if they thought 
that chemical action occurred during contraction only ; clearly an 
erroneous conception, Voit has adopted what may fairly be called 
an error of the opposite kind, in concluding that there is no in- 
crease of chemical action during contraction, because no notable 
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bcrense takes place in the excretion of nres after even violent 
ezercise. WbateTer may prove to be the fate of thu nltrogenoos 
elements of muscular tissue, tjiere can be scarcely any doubt btrt 
Oust there le a largo extra consumption of faydro-carbonaceous 
material dnring muscular action. It ia fast possible to conceive 
Qiat the Increase of waste products which can be observed in a 
mnscle, after a series of contractions, may belong not to tlie time 
of contraction itself, but to the stage immediately following;, — may 
Indicate, as it were, a kind of reaction following the shock of the 
Etimnlus ; but there is sot the shadow of a proot that such is really 
the case. It may be taken for granted that muscular contraction 
means increase of chemical action, and, therefore, increase in the 
totui amooat of " actual energy" issuing from the muscle. 

With regard to one of the forma of energy proper to mnscles, — 
viz., electrici^, — we have known for some tune past, that during 
contraction, a remarkable cliange. occurs in the " muscle-current." 
It is generally epoken of as "the negative variation," and has 
been made the basis of Yoit's, as well as of Dr. C. B. Badcliffe's, 
views on the subject we are dealing with. 

The production of heat during mnBcnlar contraction has re- 
ceived much attention during the last few years. We need not 
specify the various observations here ; and Heidenhatn contends 
that the delicacy of his own arrangements have enabled him to 
detect and avoid the errors of his predecessors. Frogs' muscles 
were used for tie experiments. His results are briefly these : — 

1. During a contraction (that is, a single contraction, not ft 
tetanus), heat is always given but, the index of the apparatus 
showing a rise of tenipei'ature varying from .001° C to .005° C, 

2. When a muscle (suspended by one end, and with a weight 
attached to the other) is stimulated by a stimulus of constant 
strength, and loaded with a variable weight, both tlie heat given 
out and the work done (weight -j- heat) increase with an in- 
crease of the weight up to a certain limit (determined by the 
CondilJon of the muscle), beyond which they both sink. 

3. When a muscle is stretched by a weight hung at one end, 
but is prevented from contracting by being fixed at both ends, 
the amount of heat given out (on the application of a stimulus of 
the same strength) varies directly as the extending weight, up to 
a certain limit. 

1. When a mnscle, excited by the same stimnluB and bearing 
the same weight, is in one case allowed to contract fteely, but in 
another prevented from so doing by being fixed at both ends, the 
amount of heat given out on the stimnlaa being applied is much 
greater in the latter instance than in ihe former. 

5. When a muscle is connected with a small constant weight 
and a large variable one, in such a way that it always bears the 
strain of tlie former, but that of the latter only at such times as it 
contracts, both the heat given out and the work done (with the 
stimulus of same strengtn) vary directly as the larger weight. 

6. When Uie es^ierimcnt is repeated with the alieratiou Uiat the 
smaller weight, wnose strain is continually borne, is made variable, 
and the larger one coneta&t, both beat uid work vaiy directly as 
jhe variable weight. 
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Lesriiig electridtj on one ride, and deaUng, tbentf'<»e, oit^ 
Vllb beml ftad woik u the "kctaal" forces set free during con- 
tntctim. tbe «bov« vxperimentB ctearlj lead U> Ihe concluBion titat 
tboMiH total of the fones twooming "actual" during co&tr&ctiaa 
depaoda on, ia a ftanction of the tension of the moscular fibre 
(befora aad) daring Hmt act Heidenhain obtained similar re- 
axlti te experimenting niA tetanns. To Bsjr tliat the enm total 
of forces set free daring oontractloD is inOuenced ijy the tensioii 
«f tlM Sbrea, is, of coarse, to sav that the qaantit; of latent euergf 
* ■"" it of (dienucal action ci - ■ 



BuiiRHK^ by tfa« aaoie means. We ou^bt, thsrefoi-e, to find an in- 
ocaae of waste prodocta in muscles which 'are made to contract 
onder tension. Takins' one such waste product as an index of the 
others, Heidenbajn saUsfied himself not only that there was a prb- 
dDctkm of oMtmnic add during contraction, but also, that thp 
wnoant of it was in proportion to the sum tbtid of force becoming 
" actoal," and w«s a fouction of the teusioo of tite fibres. 

That Ike mere, ao to speak, physical extension of a mnS4;iiIar 
flbre sfaoald ba¥e a marked inSaence on the metsmorphosLs of its 
Babslnnce, has been for a lon^ time practically admitted, thongb 
die matter liad nerer been rigidlj ascertained before the inveati- 
gations of Heidenlaain. Tbe sabjfect is not lacking in practical 
unportanoe; but it is chiefly of interest, inasmuch as it bears 
Te^ oloael; en tbe general Uieoiy of muscolor action, — Beader. 

SODBCB OW irUSCULAB FOWEB. 

Twenty years ago, pbyrfologlsta would have attributed the 
aoarce of muscular power to something peculiar, developed by 
Uving animals, and termed vittd force. The progress of scientific 
diiicorery, however, rapidly dissipated the rety crude notions 
which then existed regarding this myaterions a^ncy. We now 
know that an animal, however high its organization may be, oan 
no more eenerste an amount of force capable of moving a ^nun 
of sand &aa a stone can fall up'wai-d, or a locomotive Arvre a 
train without fiiel. All that such an animal can do is to liberate 
that store of force, or potential energy, which is locked up in its 
food. It is the chemical change which iood suffers in the body of 
the animal that liberates the previously pent-up forces of that 
food, which now make their appearance in the form of actual 
energy, — as heat and mechauical motion. From food, and food 
alone, comes the matter of which the animal body is built up ; and 
from food ^one come all the different kinds of physical force 
which an animal is capable of manifesting. 

The two chief forms of force thus manifested are heat and nma- 
enlar motion, or mechanical work. These have been almoiit uni* 
versally traced to two distinct sources, — tiie heut to the oxidation 
of the food, and the mechanical work to tile oxidation of the 



taught in all the text-books treating of the subject. The proxi- 
mate constituents of food have been i^equestly divided into two 
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jgTonpii, — carbon&oeoiis or noa-nltrogsiioas, suoh aa ftlv^Urafa, 
Bugat; and theiiitrogcD0U8,Buchaafibiin, alliumen, uid casein, -<- 
the former class being regarded aa comprising simple heat-given, 
that isb) say, substances that furnish material for oxidation in th^ 
process of leapiration, and thus maintain the temperature of the 
oody ; the nitrogenous constituenta being the fleah-fonnera, ae 
substances buildug up the muaclea of the body, through which 
motive- force is exerted. The exercise of a muscle being acoom' 
panied bj a proportionate destruction or oxidation of ita tissue, it 
follows that the plastic or fiesh-forming^ coDstituents of food should 
bear a relation to the amount of muscular work performed. This 
theory, namely, that mechanical work, >. e., muscular exertion, is 
dependent on the destruction of musoalar tissue, haa been anp- 
poited h; Eanlce, Playftur, Draper, and otliers ; and, as we have 
already stated, it has been generally taught up to the present 
time. Nevertheless, it has not escaped ohallenge. Immediately 
after ita promulgation. Dr. J. E. Mayer wrote, " A muscle is onlj 
an apparatus by means of which the transformation of force is 
effected, but it is not liie material bv the chemioal change of which 
mechanical work is produced." This assertion he supported by 
several co^nt arguments. Odier physiologists also expressed 
similar opmions. Messrs. Lawes-and Gilbert advocated a like 
Tiew, basing their opinions on their own elaborate and oarefoUy- 
executed experimeots on the feeding of cattle. 

Some very important researches i^on this suWeot have been 
recently published by Drs, Pick and Wialicenus, Frofessors at tike 
University of Zurich, and also by Dr. Frantdand in London. Aa 
account of these experiments was given in a lecture delivered at 
the Eoyal Institution by the latter chemist daring last session. 

It is protiable that these investigations wiQ very materially 
affect the present condition of physiological science, tending, as 
they do, to entirely change the ideas hitherto entertained respect- 
ing the relation of food to the reoulrements of tlie animal body. 
. The question is to determine wbetfaer the muscle is merely tJie 
apparatus by which animal motion is produced, or whether it fur- 
mabes both the apparatus and the force to work it. In order to 
solve ttua problem by experiment, there are three things neces- 
sary to be determined. First, the amount of force or energy 
generated by the oxidation of a given amount of muscle in the 
body 1 secondly, the amount of mechanical force exercised bj the 
muscles of the body during a given time ; tliirdly, the quantity of 
muscle oxidized in the bo«^ during the same time. 

It foQowa that if the amount of meohanical force exercised by X 
the muscles be greater than the amount of the gubat&nce oxidized 
could furnish, the force of the muscles is not exclusively derived 
from their own substance. When muscle is consumed in the body, 
its nitrogen appears principally in the form of urea. Hence the 
amount of energy derived from the oxidation of muscle in the 
badT*will be expressed by the heat of combustion of the muscle 
Itself, minus tfae heat of combustion of that amount of urea which 
tiie muscle would furnish, when consumed in the body. This dif- 
ference of heat was determined by Fraukland, who found that to 
26 
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no Axmu. or acmrnno ducovzht. 

Mnmt one gramme of dry nnuole into Tires, as mnch he&t was 
«vo]rad M would, when conrerted Into mechaiiical force, be eof- 
fldent to nlae a hondred weight to the lielgbt of one bnndred and 
thir^-two feet. 

The Beoond of the required data, via., Hie actaal work performed 
In a given tlm» bj the muBcleB, was ingenioDBly determined by 
FUik and WlslicenaB by the elevation of &b body itself. Fur tMs 
'porpoM they ascended the Fanlhorn, a raonntain of the Bernese 
Alps, 6S60 feet high, near the take of Brienz, whose regular slopes 
nndered it well adapted for their esperimeot. The height of the 
moontain, multiplied by iJie wei^t of the body of each experi- 
menter, gave the amooot of external work performed, and to this 
was added the estimated internal work of tiie drcolation and res- 
piration. 

The third datnm — the amount of mnscle consumed — was given 
as a maximnm by the amonnt of nitrogen excreted by the kidneys. 
This amonnt being determined by analysis, the amount of muscle 
Donanmed ia readuy calculated, suce evoiy 15.6 parts of nitrogen 
indicate 100 parts of mnscle destroyed. The excreted nitrogen 
was determined in the experiments of Fick and Wislicenus -wish 
every posdble care ; and in order that there might be no source 
of loss, the unoont excreted for six hours alter the ascent was 
taken into account. 

As a final result of their investigations, they found that the mus- 
cle consumed, even with the most liberal allowance for all possi- 
ble chance of error, woald not account for the work performed. 
Even nnder the most favorable interpretation, and neglecting all 
the internal and external work that could not be accurately meas- 
ured, it was found that the combustion of the muscles themselves 
would not account for a third of the work performed. 

The calorimetricat determination of the actual energy evolved 
by the combustion of mnscle and of urea in oxygen nare been 
made by Dr. Frankland, and the results show that the a 



lit of the mounbiia. Taking the average of the two ex- 
i, and making several necessary allowances. Dr. Frank- 
land calculates that scarely one-fifth of the actual energy required 
for the woA performed could be obtained from the amonnt of 
muscle consumed. 

Eiamiuing a number of previous experiments of a like kind, 
Dr. Frankland finds them all confirmatory of the same thing. Thus, 
he E;ivea a summary of three sets of experiments made by Dr. E. 
fimilii, by the Rev. Dr. Haughton, and by Flayfair, in which in 
each case the force expended is in excess of that derivable from 
the muscle oxidized. 

The following are the concluraons deduced by Dr. Frankland 
from his experimentfl ; — 

" 1. The muscle is a machine for the conversion of potenti^ 
energy into mechanical force. 

"2. The mechanical force of the muscles is derived chiefly, if 
not endrely, from the oxidation of matters conbuned in the blood, 
and not from oxidation of tJie muscles tiiSmselves. 
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"3. Inman.tlie chief materials nsed fbrtheprodnotion^moB- 
cnlar power are non-nitrogenous; but nitrogenooB matter* can 
also be employed for the same purpose, and heoce the greatly in- 
creaaed evolution of nitrogen under the influence of a flash diet, 
even with no greater muscular exerdon. 

'* 4. Like every other part of the bodj, the mnscles are con- 
stantly being renewed ; but this renewal is not perceptibly more 
ra^id during great mnscular activity ' than dunng oomparativa 
quiescence. 

"5. After ibe supply of snfQcieut albnmenlzed matters in the 
food of man to provide for necessary renewal of the tiasoes, the 
best materials for the production, lioth of internal and external 
vork, are non-nitrogenous matters, such aa oil, fat, sugar, starch, 
gum, etc. 

/' 6. The non-nitrogenous matters of food, which find their way 
into the blood, yield up all their potential energy as actual energy; 
the nitrogenous matters, on the other baud, leave the body wiUi a 
portion foae-Beventb) of tiicir potential energy unexpended. 

" 7. The transformation of potential energy into muscular power 
is necessaiily accomplished by the production of beat within the 
bodv, even when the muscular power is exerted external^. This 
is, doubtless, the cltief and probably the only source of animal 
heat," 

Dr. Lyon Playtair, at the 1866 meetbg of the British Associa- 
tion, gave the results of experiments wU«A liad been tried wilb 
feeding rats and dogs for a considerable time on meat tot&lly free 
from fat, showing that nitrogenous subslanoea could be made into 
muscular force. With regard to the amount of nitrogenous 
matter naturally consumed in food, it appeared that in tbe fare 
of soldiers of aU countries the amount was 4.2 oz. for each man. 
The ordinary amount of work that a soldier performed might be 
estimated as raising 48,000 kilometres to the height of a metare. 
There bad been much more done by the soldier, more especially 
during the late Pnisaian war, and the forced marches of Sherman. 
In the discussion that followed. Dr. Edward Smith contended, 1. 
That there was no prima faax ground for the division of foods by 
liiebig into heat-formers and flesh-formers, since the latter con- 
tain carbon and hydrogen like the former, which must be available 
for the production of neat. 3. That bis experiments, as well M 
those of voit, had proved conclusively that the emisuon of nitrogen 
was no measure of muscular waste, since with the most severe ex- 
ertion the excretion of urea scarcely at ail increased. 3. That the 
— -'— 'nnof carbonic acid is the true measure of muscular action. 



since he ha^roved in 1860 that the finger could not be kept in 
motion witlffiit increasing the emission of that product, and the 
■ emission increased as the exertion increased. Ho had in the same 
year called attentiontothis as the true measure of muscular action, 
and was the first to do so. 4. That whilst the experiments quoted 
by Prof. Frankland, to show that the consumption of carbon 
and hydrogen was the source of muscular power — those of Fick 
and Wislicenus — were inconclusive, there was much reason to 
believe that the conclusions were Dot &r wrong. They were 
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f BOlUIIinO DISCOTCST. 

« tfc« asperfmMiten had taken the period of 



mm ia i k m of nra» to reprenent that of Hs farmation ; becsase Ifta 



tta Udsvys, and m>Bt In Aeae experiments have been leseenet 
dsriiiK exertion bj the CM* of mncb of the flaid passing out b; 
lh» •&! and so madi lew b; the kidneys ; because no aocnrnte 
hnta of eaaparieaa was obtained ; and because the duration of 
flw whole biqniTy waa too abort. 

nil Tiev, that in the comboetioa of the carbon and hjdrc^en 
iariwd froni the food ii Km soorce ttf maecular power, Buggeste 
ni^oal' ofauiSM In the diet neocosary for laboring; persons. Hie 
IhBBlic of nitnwenoas food being donHless that of proriAne 
fliiA nnKolar tiesae to n|rfM« that eomtantir lost bj waste ana 
decay, it is estimated that this would be fluniBhed by about tome 
Wi IK of iliT nlhinnrn In thn lirrmtj fnnr hnnrn , and, (his unoont 
beiw ■ up j ^fe d, the remainder of the food necessary to snpidy 
tt» body witt ita worfciue fuel tnar be either of the starchy or 
ftt^ iiliiwiii Aw^ift^l Hen is dlsadTanta^eoaa as wooing food^ 
bcfeg laooBqttoely burned in the body, with a consequent loss 
«f BMeigy, aa the waste nrea it produces is reallv a oombnstibfe 
body; fSu, Bonn, Mb., are, on tlieoontmry, completely ooDBumed 
viOdatlMbo^. 

From » table given by Dr. Frankland, it ^q>e«s that the dt; 
fari na oeowa cermls possess, in a striking degree, odTBOtages, as 
ft eoarae tit iBasoalar power, over the animal foods ; and botii 
■n TSiy greatly sorpassed by the fats and fatty snbstanoes, snoh 
aa ooeoa or dweee. This explains the remarkable etrengtheuing 
atnrev ot eod-liTcr oil. Alpme and Arcdo travellers well know 
ttm Doorishing pnq»erties of fat and sugar. The extensive ttse of 
oaMneal, as a cheap source of mosoular power, is founded on 
ttoo pi^aitdtfical principles ; and the high-priced animal foods, 
having companlively small force-value, are very uneconomical 
Sitielea <rf iBet. Bat, as the labor of digestion is of itself a cott' 
■idenbte aotme of intenia] ww^, ft may happen that the ready 
digartMlity of an article of food may more man compensate fw 
ite otherwise inferira- value as a source of force. 

Those interested in this snbject are referred to the Keports ot 
the British Association for 1666, ''American Journal of Scieooe" 
Ibr November, 1666, "Franklin Journal" for November, 1866, 
asdtiw "Intellectoal Observer" for July, 1866, 

8CGAB FBGTianTKQ THE QEBEBATIOn 07 AUDL^A 

Mr. Henry Tanner, Fmfeesor of Knral Economy in Queen^ 
College, Birmingham, Baya : " I have everyrcason to believe that . 
tiiie action of sugar, in its various forms, is nfost important tn its 
influence on the generative system ; and I think there is just cause 
fbr considering that any animal may by its use be rendered 
inoompctent for propagating its species. Since my attention iias 
been drawn to this fact, numerous instances have come nnder my 
obserratioa tendiDS to conflnn this opinion. From among the 
«a»oi whi(^ I oonldmentien, it will probably be enfficieiit tor iqe 
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to state &ai of a breeder of some eminenoe, who, wiUi a view to 
%n improvement in the coaditian of bis herd, added molasses to 
the dijfoodbe gave to his stock. It certainly produced the resiUt 
lie anticipated, for their appearance and general condition were 
most satisfactory ; but this was accompanied by an influence he 
Iiad never expected, for his stock, which bad always realized high 
prices as breeding stock, now, with very few exceptions, proved 
to be valueless ior that object, male and female being alike 
•tetjle. As soon aa this was discovered, the supply of molasses 
was stopped. But while the animals which had not been nndw 
its inflnenoe nuuntained the original character of the herd, as 
beine good breeding stock, it is very doubtful if any of the stock 
whifwi had been fad for any length of time upon food mixed with 
molasses ever regained their breeding powers. It is more than 
possible that a fatty degeneration of the ovaries took place, from 
which they would but slowly recover under any ordinary treat- 
ment. In another case, where molasses had been used for some 
heifers which were fattening, it had theeffectof suppressing those 
periodieal returns of restlesaness which prevent heifers feeding as 
well as Bt«ers i and it kept them steadily progressing during the 
whole period of their fattening, and the result was hi°phly satis- 
factory. If, therefore, npon futther trial, we find sugar lunuential 
In checking the reprodnclfce functions, we can, at any rate, exer- 
cise a proper discretion in its use ; and, while avoiding it for 
breeding animals, we may encourage its employment when cows 
or heifsrs hare to be fattened." 

DiaBSnoir or ahduj. i>ood. 

Becent discoveries tend to prove that gastric juice does not 
simply liquefy fibrin and casein, but that it acts also on albumen 
in sBob a way aa to modi^ its molecular condition, and thereby 
its chemical propertiea. If the albumen of aa egg be injected 
Into the jugular vein, it passes unaltered to the blood, for it is 
fonnd in the secretions of the kidneys. It follows that albu- 
men of the egg must nudergo a molecular change to render it fit 
to become assimilated; antTwe may assume, uierefore, that it 
experiences the same change in the stomach ander the iufiuenoe 
of the' ferment, cajled pepsin. Until recently, scientific men 
had assumed that there must be an identity between albumen, 
fibrin, and casein, which are the chief elements representing 
animal food, still they have not been able to demonstrate their 
convertibility oqs into the other. Mr. Smee has accomplished 
this, and lias reversed the theoi^ previously entortained as to what 
takes place during digestJon ; lor he has established that fibrin, 
or the clot of blood ; casein, or the curd of mUk ; and albumen, 
the serum of blood, are convertible into one fluid, which he has 
ealled albnminose, or pectose. Mr, Smee has succeeded, tbeu, 
in reversing the problem, and has shown that albumen may be 
converted into fibrin, and probablv casein. To effect this inter- 
eating change, he proceeds as follows: He passes a current of 
pure oxygen gas through a solalLoD of albumen of blood or egg. 
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upears, the praductton of which ia facilitated by briagiag ioto 
play th« action of ao electric current. If, instead of an add soht- 
tlOD of slbomeD, Mr. Smee employed a weak alkaline solutioa of 



tBS BAPmnr or absorptioit. bt db. h- behce jones. 

It occurred to the atttbor that it mi^ht be possible to trace tb& 
passage of substances from the blood mto the textures of the body 
by meanaof diespectramanalysis; and, with tfas assistance of Dr. 
Dnpri some very remarkable resnltd have been obtained. 

Gainea-piga lure chiefiy been used for the experiments. tJao- 
sUt, fio liuuiun can be found In any part of their bodies. WheB 
half a graia of chloride of lithinm was given to a gnlaea-pig tat 
three successive days, lithium appeared in every tisaue of the body. 
Even in the non-vascular textures, as the cartilages, liie ooraea, 
the crystalline lens, lithium would be found. 

Two animals of the same size and age were taken; to one VM 
Mven three gt^ns of chloride of titliiuin, and it was killed in ei^t 
hoars ; another had no lithium ; it waf'also killed, and wbea uw 
whole lens was burnt at once, no trace of lithium could be found. 
In tiie other, which had taken lithinm, a piece of the lenSi one- 
twentieth of a piu's head in size, showed the lithium; it ha<i 
penetrated to the centre^ of the lens. 

A patient who was suSerin^ from diseased heart took fiftoea 

r'oB of citrate of lithia thuly-six hours before her death, and 
same quantity six hours before her death. The ci^staUina 
lens, the blood, and the cartilage of one joint were examined for 
litltium; ia the cartilage it was founa very distinctly; in the 
blood exceedin^lT fainuy ; and when the outer lens was takea, 
the ftuDtest possible indications of lithium were obtained. 

Another patient took ten gr^ns of carbonate of lithia five honrs 
and a half before death ; vae lena showed very feint traces of 
Uthiam when half the substance was taken for one examinadon} 
the cartilage showed lithium very distinctly. 

Dr. Jones expects to be be able to find Othium in the lens after 
operation for cataract, and in the umbilical cord i^ter the birth of 
t£e fcetus, 

APFEASAIICE3 OF OOOD ASD BAD KEA.T. 

Dr Letheby, in a report on tfaecattle plague, gives the following 
tliaracters of good and bad meat, which are especially interesting : 
" Good meat is neither of a pale pinkish color, nor of a deep 
purple tint. The former ia indicative of disease, and the latt«r is 
a sign that the animal has died from natural causes. Good meat 
has also a marbled appearance from the ramiflcataons of little 
veins of intercellular at; and the fat, especially of the internal 
oigana, is hard aud.auety, and ia never wet ; whereas that of tlia 
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tfl»itsed meat la soft and wateir, oft«a Itte jelly or sodden 
jmrohtnent. A?^, the tonch or feel of healthy meat is firm and 
elastio, and it nardlj moistens the fingers; whereas that of dis- 
•as»d meat is soft and wet — hi fact, it Is often so wet that the 
Bernm rons ftwm it, and then it is technically called wet. Glood 
sieat luu but little odor, and this is not disagreeable ; whereas 
diseased meat smells f^t and cadarerons, and it often has tbs 
odor of medicine. Thia is best observed by cutting it and emell- 
iug the knife, or by pouring a little waim water upon it. Good 
meat will bear cookmg withont shrinking, and without losing 
♦ery much in weight ; but bad meat shrlTefs up, and It often boils 
to pieces. All these effects are due to the presence of a largo 
ptvporlion of serum in the meat, and to the relatively large 
amount <^ Intercellnlar or gelatinous tissue ; for the fat and true 
muscular substanee are to a greater or less extent deficient. If, 
Aereforcf 100 grains of the lean or muscular part of good meat 
Mw out up and (fried at a temperature of boiling salt water ^224° F.), 
they lose only f¥om 69 to 74 grains of thehr weight ; but it diseased 
neat is thus treated, it loses from 79 to 80 per cent, of its weight. 
Iflnd that the average loss of weight with sound and good beef is 
^ 72.3 per cent., and of mutton 71.6 per cent, whereas the average 
' Ibss of diseased beef is 76.1 per cent., and of diseased mutton 78.2 
p«r cent. Even if it be dried at a higher temperature, as at 266* F., 
when all the moisture is expelled, and wnen good meat loses 
from 71 to 80 per cent, of its weight, the proportion of loss in bad 
meat is equally as great. Other characters, of a more refined 
nature, will also serve to distinguish good troia bad meat. The 
Juice or serosity of sound flesh 7s slightly acid, and it contains an 
excess of potash salts, chiefly the ^osphate ; whereas diseased 
meat, troia being infiltrated with the serum of blood, is oiten 
alkaline, and the salts of soda, especially chloride and phosphate, 
abound in it. Lastly, when good meat ts examined under tJie 
mioroscope, the fibre is clean and well defined, and free from 
infusorial creatures ; but that of diseased meat is sodden, as if it 
had been soaked in water, and the transverse markings are indis- 
tinct and for apart : beside which, there are often minute organ- 
inas, like inftisoriai bodies. These are very perceptible in the 
flesh of animals affected with the cattle plagne, and Dr. Beal has 
described them as entozoa-like objects. They differ altogelier 
from the parasites which constitute the trichina disease, and the 
measles of pork. How far the use of diseased meat afTects the 
homan constitution is unknown. In those cases where certainpar- 
asite diseases exist in animals, there is no doubt of Its injnnous 
ni^ure'; for the'tape-worm, the trichina, and certain hydatid or 
encysted growths are unquestionably produced by it. Experience 
also pointe to the fact that carbuncle and common boils are in some 
degree referable to the use of the flesh of animals affected with 
pleuro-pnenmonia ; and occasionallv we witness (Jie most serious 
dlan-hoea and prostration of the vital powers alter eating diseased 
meat. It Is, therefore, safest to forbid its use- and It is at all 
times best to guard against the possibility of injury by having 
meat w^ eooked. It should be k cwAm that the rwj centre 
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or thejoint abonld be exposed for woiae time to the tsmpenlura 
of 312° Fabraohelt. The instroctioaB of Ltebig in this parlionlar 
are luutUy b&Tb ; for althoagb a temperature belon that of boiUng 
water may ooi^iilate albumen and develop the flavors of cooked 
meat. It may not insure the destruction of dangerous parasites. 
It ia therefore better bo have the meat a little overcooked thaa 
otherwifle.''^XoiMlm Journal ^ Fbarmaof. 

H0K8C-VISSH AS POOD. 

The ezperienoe of tbe last five years on the oontiiMnt of Enrma 
prores omioIiibIv^ that horse-fiMh Is a wholesome and dedrable 
article of food. The tast« fbr horse-flesh la increasing; in Pn^ 
Uiiere are at present in the capita] seven bntcberies for tiie aale 
of that commodity, and which di^tose of ^MHtt fort; t^Hmaand 
pounds weight per week. The annual consninptiMn ra»y thee*' 
lore be estimated at one thousand tons, or more than ten times 
tiie quantity of meat distributed to the poor in the twenty bureaox 
de bieofaisance. So, far borBO-flesh has been exempt from tJie 
octroi duty, and sells at from five bods to one frano the kilogram, 
of two pounds. 

Recently a mart for bone-fleBh as Innnan food was opened at 
Orleans. A similar establishment in Paris has now gone on foi 
some time past with inoreasing success ; and by applying the same 
jH«oaationary measures which have succeeded ia the metropolia, 
tiie use of horse-flesh may be expected to attwn popalariW as 
human food in Orleans equal to that whioh it is alleged to hold in 
tiie great oa^dtal for onlinary science. It is admitted on all hands 
titat all the horses offered for slaughter as human food are not fit 
for that porpose, and that the absence of strict supervision in this 
matter on the part of the authorities might lead to dangerooa 
consequences. It appears that this is well nnderstood both by 
tlie hippophagists and the police of Paris. The meat, before ap< 
pearing for sale, has been examined and marked as sound by 
veterinary experts appointed for the performance of that du^. ' 
The Parisian public evidently place some f^th in the secnrily 
afforded by this system of certincation, for it is not the very pocw 
only who buy the horse-flesh in Paris, but well-to.do working 
people, and even latterly the middle classes. It is on the soore <tf 
Gboapness that horse-fiesh is ofiered to the Orleans publio at forty 
centmies the kilogram. Beef, mutton, and veal are now sold 
here at an average price of one hundred and forty centimes the 
kilogram. Omirang fractional parts, therefore, it may be stated 
that the price per English pound of horse-fiesh is two pence ; and 
of beef, mutton, and veal, seven pence. 

THE PHENOHEHA OF DEOLUTITIOir. 

Prof. Erishaber, who has been experimenting wiUi the aato- 
laryngoscope with a view to discover the method by which swal- 
lowing is effected, has arrived at several conclusions, the most 
Important of which may 1m tabulated as follows: — 



.,Goo^lc 



1. ThfheMibot deglntltlcm. the aUmeBtaiT mass pssseB Arougli 
one of the phaiyiigeal arches, over one of the eidea of tiie epiglot- 
Ub; by this means it reaches the cesopha^na at the very moment 
vhen, by th« eontractiou of the mtucleB, the ^arynx Is oon< 
tracted. 

2. The deglutition of U^oidB, la effected in a somewhat dmilar 
manner, these passing very often over tiie ej^lottis, in jrl^oh 
they differ from solids. 

5. A very smaU qitanti^ of Qie Uqnid passes orer the edge of 
t&e epiglottis, and thus mtdstena the mocona membrane of tli« 
birnx and the eords of the voice. 

4. In gai^ling the tliroat, tlie larynx being then mnch opetxed, 
ft htrgo qnanti^ of Bqoid esospes into the twal organ. 

fi. One may easUy bear a piece of food in the air-passages, that 
is to say in the larynx, near the vocal oords, and even in tlie into- 
lior of the windpipe, 

6. The senaibuityoftfae windpipe to the tonch of foreign bodies 
is far less than that of the larynx. 

7. Hard and cold bodies. Each as a pTobang, are never tolerated 
by the respiratorv passages, although soft bodies, whkh adhere to 
the mncoua membrane, and have the same temperature aa it, may 
lemoin in the trachea for sereial minutes witbont pradacing any 
repuMre effect. 

The contraction is antomatic, and produced by reflex action. 
This, In tnm, is due to the sensation caused by the contact of the 
fbreign substance with the membrane lining the regions of the 
glottis, but more especially under the epiglottis ; this membrane, 
Uierefore, e.ppe»n to play the part of a special sensoty organ. 

BXKCunoir bt HAireDTO. 
Prof. Hangbton communicat«s a paper to the *' Phllosonhical 
" '-On Hanepng, Con^ered fh>m a Mechanical: and 



Physiologicii Point of Vie 

., 1.. 1. ^__ j._..i_ ■- -ijjjgj. causea dvi ,-^ 

' the windpipe, or by 



either caused by pressure on the Jugular 

. .__. by asphyxia, caused by stoppage of the windpipe, or by 
aitock of the medulla oblongata, oansed by fhictnre of the verte- 



bral column. 'In the latter case only is death instantaneous. 
.Ajsoordiog to the orlgimdform of death punishment in Bngland, the 
hauging was used ae an aotesthetic, preparatory to the drawing 
and qoarterine of the criminal. The 'short drop' of three or four 
feet, as used in this country, is qnit« insuMcient to cause instanta- 
neous death, and is, moreover, ot^u productive of some tcit 
prinful ' scenes at the scaffold.' Prof. Hau^hton has ascertained, 
nom his own observations, that the shock ofa ton dropped through 
one foot IB just sufficient to fracture the anterior articulating sur- 
faces of the second vertebra at their contract with the atlas ; and 
that this fracture allows the shock to fall upon the mednlla ob- 
longata BO as to produce instantaneous death. Thus, a criminaL 
we^hiag 160 lbs. should be allowed a 14 feet drop (160 X U =■ 
2,210 lbs.). It is the prsctdoe in Ireland to use a drop of nearly 
this lengUi. Although death takes plaoe immodiately thaC'tha 
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oimlMtl utItm st tb« bottran ttf tbe dn^ yet the aeeond or so 

which he takes to fall ia, doabtleM, one of exb«me mental sa- 
gniih, to aroid which the author gives a rule for produciog instan- 
taneoas death by the American method. This consists in suddenly 
lifting (he crinunal into the air by means of a great weishi at- 
tach^ to tlu other «nd of the rope fssteoed round hia neck ; the 
a pulley placed Tertically over the patient, and 
1 th« weight foils through a regulated height. 
By properly proportioning the 
wtuch it is allowed to falT , the 
'chuck' produoea instant deatf " 

OOSSAlTQDIKXOOa lUaRUOKB. 

H. Bamhosson communicated to the French Academy, in 1866, 
a papo)* on ttiia subject : — 

There are two very different opinions tm this snl^ect On» 
set of observations goea to show tlist the oflsjmng of such max- 
riages are, by that fact alone, condemned to aa almost Inevitable 
degeneracy, and that the union of individuals of the same blood 
may lead to the extinction of Eunilies. According to anotber 
set, such marriages entail no det«rioratioo at all on the oSspring; 



ope pawns over a muaty pisoeu veruu 
t a ghwi ngnal the weight foils thn 
iHag him soadenly into th« air. By pi 
Tti^t and the disUaoe throng^ whkh 



fectly innocnous, and can only help to perpetuate heredity. Sup- 
posing the two parents to be perfectly sound, their anion will 
nave no more tendency to produce disease in the offspring than if 
tiiey were perfect strangers in blood to each other. Others again 
assert that in man, as in other animals, the intermarriage of blood 
relations increases the heredity both of good and bad qualities to 
the highest point possible ; so that if any weakness esiats in a 
ftoiilT, the intermarriage of its members will multiply that weak- 
ness in an alanning degree. A third party observe that particulai 
tendencies, when once developed, by diet, or by any other cause, 
in individuals, may- be multiphed and perpc.tuated in a family, and 
tiien in a race by consanguineous marriages. So that a tendency 
in individuals becomes tiiua a realized fact in their offspring. 
The author proceeded to call attention to some facts which £^ 
thought had been lost sight of by these partisans. Man , he ob- 
served, was infested with more maladies than all other animals 
put together ; so that even the very healthiest carry along witJi 
them always the seeds Of some disease, or the tendency to some 
affection. When a man has recovered from anv malady, be te 
likely to transmit it to his posterity. Now a muadj is often the 
consequence of those daily conditions which give individuals who 
live together a sort of familv air ; so that it would be very diffi- 
cult to find the members oi any one family, or even very near 
relations, who are not liable to have tendeocies to common dis- 
orders. Those, therefore, who have argued in favor of consan- 
guineous alliances from the example of animals, have omitted 
impoitant elements in the calculation. The instinct of animals is 
also a surer guide in mottei-s of diet, and more readily followed. 
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thSn the taste or caprice of man. We mnst, therefore, be ver; 
careful in applying to maji the principles of zo&techoy. — Beader. 



After enumerating the varieties of color of the human races, 
and their connection nitlt ladtade and climate, he coDsidered the 

g-obable canses to which the differeaoe of color may be referred, 
f these he placed first, expoBiire to the sun's rays ; it being aa 
establiahed fact, expressed'in ordinary term by " sun-burn," that 
the sun's rays acting on the skin hare a darkening efioct ; next, 
warmth of climate and an average high temperature throughout 
the year, nnder the influence of which there appears to lie a t«n- 
denc^ to accumulation of carbon in the eystein, as indicated by 
the bttle difference of color of the arterial and Venous blood under 
exposure to a high temperatare. An explanation of certain ex- 
p ceptlonal instances was next offered ; as of the darker hue of the 
Esquimaux, to exposure to the snn'a rays during that portion of 
the year that the sun in the Arctic regions is constantly above the 
horizon ; and during the other portion, their winter, to their living 
diut up in a close impure air, and to their food being chiefly of a 
kind abounding in carbon and hydrogen; or, taking an opposite 
Instance, as that of mountaineers, who, tbbugh much exposed to 
ti)e sun, are commonly fairer than the latitude they inhabit would 
Beem to warrant, to their blood being better aerated from the 
purer air inhaled and the active exercise they take, producing an 
accelerated action of the heart,. and a more rapid flow and circn- 
laUoD of the blood. Further, he adverted to hereditarine^s on 
-Atavism, as deserving of attention in considering the color of 
races, and more especially its importance as to the gteat question 
of unity or difference of races ob oriffine; for, if climate should 
be found to have greater effect than blood in modifying color, 
unity might be inferred, and dim versa. In conclusion, he dwelt 
on the connection of good color and a fine- complexion with 
health, to which nothing can contribute more than pure air, and 
exercise in the open air. 

PHENOMENA OF FREEZINQ IN ANIMALS. 

The following are the results of a long series of experiments by 
M. Pouchet, in reducing the bodies of animals to the temperature 
M which freezing takes place. I. The first phenomenon produced 
by cold is a contraction of the capillaries to the degree that a blood 
globule cannot enter. 3. The blood globules are completely dis- 
organized. 8. Ever^ completely frozen animal is entirely dead, 
ana cannot be reanimated. 4. When only a part is frozen, it is 
destroyed by gangrene. 5. If the part frozen be not extensive, 
and only a rew disorganized blood globules pass into the circula- 
tion, the animal may recover. 6. u, however, Qie part Irozed be 
of ocWBider^Ie extent, the mass of altered globules thrown into 
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As cboulatioit, wbea die part Is ttoirad, eoou l^ls tb» wdmkL 
7> A bslf-frozcD uumal, therefore, maj Uts a long time if fee^t in 
that state, as the alterad ^obules do not get into the circulation ; 
bnt it qnit^lf dies when the frozen part is thawed. 6. In all cases 
4^ (UnU from freezing, the fatal resalt is due to the alteration of 
the blood globoles, a^ not to any eSect oo the oervoos system. - 
9. The less rapidly, Oierefore, a frozen part is thawed, the more 
alowly the altered globules enter the oimitatioii, and the greater 
■re the chances of lqb animal's reooveiy. 

PXBIOD or GROWTH IK lUlf. 

Prof. B. A. Gonld, from statistics derived from the register <^ 
two and a half millions of men in the United States Ann^ , has 
brought out the remarkable fact that men attain their mannnni 
stature much later than is genemlly aappoaed. This takes plaee 
oommonly at 29 or 30 years of age ; but there are frequent Is- 
stanoes of growth undl 35, not very noticeable, — a yearly gain of 
ft tenth of sii inch perhaps, still a growth. After 35 the stature 
subsides in Him ilftr pnqjortJons, partly perhaps from the conden-* 
satiop of the cartilages, partly because of the change in the angle 
<^ the hip-bone. The age for maximum stature comes eariiest to the 
tallestmen, as ifit were the necessity of unusual development. For- 
eigners were shorter than men of natiTe birth. The heights at 
men seemed to depend on the place of enlistment. A MossaohBr- 
settsman eulisUog in Iowa was an inch taller than if he had stsid 
at home. 

As we go west, men grow taller. One man measored mora 
than 6 feet 10 inches. Out of one million, there were five hundred 
thousand who measured more than 6 feet 4 inches; biU men of swdt 
statore do not wear weU. In Maine, men reached Uieir gnatest 
height at 27, in New Hampshire at 35, in Massachusetts at 38, i« 
New Jersey at 31. The tallest men, of 69 inches, oome fern 
Iowa. Mame, Vermont, Ohio, Indiana, Minnesols, and Misaoail, 
give us men a little over 68 ; and the aTerage of all abows th* 
Americans to be " a vety tall people." 

THEKIPEDTICAI, ACTIOH OV UOT^UL WATEBS. 

Though the remedial proper^ of mineral waters be established, 
t&eir mmfut ofxroiuli is as yet hardly ascertained, and is at present 
the sutiject of a very aniniated controversy in the French Aead- 
emj, between M. Scoutetten and certain other savants. M. Sooa- 
tetten details a number of experiments and coDclusicus, irom 
which we extract the following: 1. When platinum-electrodes are 

E laced in ordinary water, contained in vessels of glass or porc»- 
dn, no trace of dynamic electricily is apparent. 2. When the 
same experiment is tried with mineral water, the deviation of the 
needle is considerable. 3. When the same mineral water is exr- 
amined at various periods subsequent bo the date at which it was 
drawn from its source, and at dj£Ferent temperatures, it is fonnd 
that the higher the temperature is the greater is the «le<4xk> niMi- 
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festatjoa, a resolt which is due to tbe greater amoant of diemlcaJ 

change which takes place during hi^ degrees of tempeiature. 
From tie conclusions, it will be observed Uiat M. Scoutetten be- 
lieves rather in an electric than a chemico-physioloffioal action of 
these waters. In some minor experiments he discovered that 
even the partial immersion of the body in a mineral bath prodaees 
an amount of electrical excitation, which occasiouallf ^teods so 
Dor ae to produce feverish symptoma. 

EFVSCTS OF TOBACCO OS HEAI.IH. 

M. Jolly has presented a paper to the French Academy of Med- 
icine, in which he takes the opposite ground from that of Dr. B. 
W. Richardson (see "Annual of Scientific Discovery " for 1865, 
page 229) . Starting fi-om the fact that there has been of lat« years 
Ml enoi-mous increase of smoking in France, and stating that six- 
teen pounds of tobacco, equivalent to fifty or sixty grammes of 
alcoline, are annually consumed by each smoker, he says that 
"statjstics show that in exact relation with this increased consamp- 
lion of tobacco is the increase of diseases of the nervous centres 
(insanity, general paralysis, paraplegia, ramollissement) and cer- 
tain cancerous affections. Now. although Orientals, Turks, Greeks, 
Brazilians, and Hungarians, smoke to an excessive extent, they 
do so with almost impunity, from the fact that the indigenous to- 
bacco which they use cont^os very slight proportions of nicotine, 
and sometimes none at all; while other nations, such as the Eng- 
lish, the Swiss, French, Americans, etc., suffer much more severely. 
Up to the present time, no case of general or progressive paraly- 
sis has been discovered in any of Uie numerous localities of the 
£ast, where tobacco of so eminently mild a character, or some 
BuccedBoenm, is employed. M. Moreau, in a careful investiga- 
■ lion which he has made m the hospitals of Constantinople, Smyrna, 
Ualta, and all the Mediterranean islands, has not been able to de- 
tect a angle case of this kind. ' The cause,' he remarks, ' is plain 
«iu>ngh,ai)d eminently phy^logicsl. In all the re^ons of the Le- 
vant they do not intoxicate themselves with nicotine or alcohol, 
or the ambition of fortune or glory, but saturate themselves with 
opium and perfumes, sleeping away their time in torpor, indolence, 
and sensuaUty. They narcotize, but do not nicodnize themselves; 
«td if opium, as has been stud, is the poison of the intellect of die 
East, tobacco may one day prove in the West the poison of life 
itself.'" 

M. Uelsens has fonnd, npon the average, a proportion of seren- 
tenths per cen}. of nicotine held in suspension by tobacco smoke. 
The mischievousness of such an atmosphere is dwelt upon by M. 
Jolly, who also holds that f^eneral or progressive paralysis — a 
disease scarcely met with thirty years ago — is making rapid ad- 
vance under the increased abuse of alcohol and tobacco. Insanity 
and affections of the nervous centres have enormously increased 
in France, and this increase is found to be, in men, almost entirely 
made up of cases of progressive paralysis (now .forming more than 
axty per cenL ofUie total (jases) ; and whenever, in £e atylnma. 
26 
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tfte hlatorj of mi<dt caaes h»s been Investimted, tli«ir dependence 
on the abuse of tobacco has been rendered obvious. In contrast 
with this is the rarity with which this Torm of the disease is met with 
tn female lunatics. Among these paralytic lunatics, soldiers and 
Bailors, who so mnch abns« tobacco, are fonnd occupjiug the first 
rank. M. JoUj's investigations have led him to tbe conclusion 
that this abuse of tobacco is far more operative in the induclion of 
this paralj'su than alcohol oi absinthe. 

CADSC or nTESKi'lTIUNl' AHD SSKIITIUIT VBVKIL 

Prof. J. H. Salisbury communicates to the " American Journal 
of Uedical Sciences" an elaborate article, giving an account of 
numerous observations and investigations regaraing the origin 
and cause of intermittent fever. Vr. Salisbury found, on micro- 
scopical examination of the salivary secretion and expectoration 
of uiose laboring under intermittent fever, and who resided u^n 
ague levels, and were exposed to the evening, night, and mornmg 
exhalations and vapors arising from stagnant pools, swamps, and 
huniidlowgronnds, that there occurred in these secretions a ^reat 
varie^ of zoiisporoid cells, animalcular bodies, diatoms, desraidia, 
algoid cells and filaments, and fungoid spores. Constantly and 
uniformly found in all cases, and usually in great abundance, were 
minate oblong cells, either single or aggregated, consisting of a 
distinct nucleus, surrounded by a smooth cell-wall, with a ol^y 
clear, apparently empty space between the outside eell-waU and 
the nucleus. They were not fungoid, but cells of an algoid type, 
resembling stroogty those of ^e palmellee. In persons residing 
above the summit plane of ague, these bodies wereinvariably absent 

By a series of carefully conducted experiments and observations 
tbe following facts were ascertained : — 

1. That cryptogamic spores audother minute bodiesaremainly 
elevated above the surface during the night. That they rise and 
are suspended in tbe cold, damp exhalations from the soil, after 
the sun has set, and fall again to the earth soon after the sun rises. 

2. That in the latitnde of Ohio, these bodies seldom rise above 
fh>m thirty-five to sixty feet above the low iovets. In the north- 
em and centra] portions of the State, they rise from thirty-five to 
forty-five feet; m the southern, from forty to sixty feet. 

8. That at Nashville and Memphis they rise from sixljtoone 
hundred feet and more above the surface. 



5. That tbe day air of malarial districts is quite free from these 
paimelloid spores, and from causes that produce intermittents. 

Falmellsa belong to the lowest known vegetable organisnas. 
The several fonns of this type, which are constantly attendant on 
Intermittent malarial disease, have received tbe generic name 
gemiasma (earth miasm), of which Dr. Salisbury enamerates six 
species. 

In another series of extended observations, the local effects pro- 
duced in tbe mouth and air-passages by inhaling these cells are 
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minutely described. They oanie & dry, feveriali, oonstrided feel< 

ing in the mouth, fiioceB, and throat, increasing until the fauces 
become parched and feverish, normal mucous diachar^a become 
checked, and the feeling soon extends to the bronchial and pul- 
monuy surfaces, which also become dry, feverish, and constricted, ' 
tvich a heavy, congested sensation and dull pain. These peculiar 
symptoms generaUy last several hours after leaving the bog. 

The author has made ex^riments relatiTe to the production of 
Intermittent fever in locolitiea entirely free from malarial influ- 
ence, by canning boxes filled with snr&De earth from a malarious 
dtying praine bog, covered with the palmells, to these localities, 
and exposing persons to their emauatJons. Attacks of tatermit- 
tent were the result. 

The investigations of Dr. SaUshniy must be couEddered highly 
important, as they seem to establish positively the fona el origo 
ai malarious fever. 

Dr. E. Holden of Newark, N. J., late of the TJ. S. N.. commu- 
nicates a paper to the same journal, entitled, *' An Inquiry into 
Uie Causes of Certain Diseases on Ships of War," in which he ex- 
presses his opinion that fever of an intermittent type is produced 
by the ^owth of mould oa board ship, under the action of hydro- 
sulphunc acid of the bUge. 

AN^STHBTIO Aa&STS. 

New and Seady Mode of Prodiieing An<e3the»ia.—TiT, B. W. 
Eichardson has been for some years engaged in researches for the 
production of local aneesthesia. Snowmaintained that all narcotics 
produce anesthesia by the process of arresting oxidation. Dr. 
Blchat dsou has come to the conclusion that arrest of oxidation 
means ari'est of motion, and that ansastbesia, in truth, means the 
temporary death of a part, i. «., inertia in the molecules of the 
port. This led him to the conclusion that Dr. Amott's plan of 
using extreme cold was the first true step in the progress of discov- 
ery; and that if it could he made easier of application, and at the 
same time could be combined with the use of a narcotic fluid, an 
important advance in therapeutics would necessaritj follow. 

By a simple apparatus, which divides an ether jet into a veiy 
fine spray, he can produce local aneeathesia at any time, with a 
cold six degrees below zero. He can distribute this spray into 
any of the cavities of the body. 

When the ether spray thus produced is directed upon the enter 
skin, the skin is rendered insensible within a minute; but the 
effects do not end here. So soon as the skin is divided, the ether 
be^s to exert on the nervous filaments the double action of cold 
and of etherization ; so that the narcotism can be extended deeply 
to any desired extent. Pure rectified ether used in this manuer is 
entirely negative ; it causes no irritation, and may be applied to 
a deep wound, without any danger. Its chief application is in 
the production of superficial local anfcsthesia ; and il; is admirably 
adapted for a large class of minor operations, for which chloro- 
form has been generaUy used. The ether must be pure. 
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JUi^oIow. — Trot. H J. Billow, tn a eomnmiiic«tloa in Ota 
"Boston Medicrf and Snrgical Jonrnal," 1866, speaks of this 
Agent as follows t "Tbe above name is proposed as convenient 
to designate a petroleum naphtha, boillnj; at 70° Fafar., one of tbe 
most TOlati)e HquidB obtaineu bj Ae distillation of petroleum, and 
which has been applied to the production of cold by evaporataon 
It is a hrdro-carbon, whoUj destitatn of ox^«n, and is tbe light- 
est of all known Hquida, having a specific gravitj of 0.635. It 
has been shown that petroleom, vaporiiea and oarefolly con- 
densed at different t«mperatnres, offers a regular series of pro- 
dncta, whicb present more material differences than that of iJieir 



those volatile and gnseons ones not yet ftilly examined, sad to 
which tills fluid owes its great volatility. When it was learned 
lierelltatHr.Uchardsou or London had prodnced a nseful ane^ 
thesia, by flreesing throue-h the agency of ether viyor, reducing 



iperature to 6° below zero, Fahr., ft occnrred to me that a 

. >latlle product of pebxileum might be more enra to con- 

tbe tissues, besides being far less expensive than etJier. "Mr. 

ierrill having, at my request, manofootured a liquid of which 

the boiling point was 70°Talir., '' "' '' ' '' 

easily depressed by this agent 

skin could be with certainty fronen hard in five 
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result may be approximately effect«d by the common and familiar 
' spray-producer,' the concentric tutws of Mr. Richardson not 
being absolutely necessary to congeal tbo ttssnes with the Htfgo- 
lene, as In his experiments with common ether. Freezing oy 
rbigoleae Is far more sure than by ether, as sngeested by Mr. 
Ricliardson, inasmuch as common ether, boiling only at about 96° 
instead of 70°, often fails to produce an adequate degree of cold. 
The rhigolene is more convenient, and more easily controlled 
than the freezing mixtures hitherto employed. Being quick in its 
action, iuexpensTve, and comparatively odoHess, it will supersede 
general or local anwstheBift by ether or ehlorofotm (br small opei>- 
atiirns, and in private houses." Both the liquid and the vapor of 
ri;igoleiie are highly inflammable. 

Nan AiuMiJietiea. — Two new Hubstaoces, which Md fair to rival 
even chloroform, have lately been introduced as anssthetjcs, by 
an English physician. At the meeting of the British Medical 
Association, Dr. Nunneley exhiirited some bromide of eth^, and 
chloride of elayl (defiant gas), both of which for some time past 
he had used as anaesthetics. He stated that he had not lately 
performed any serious operation, either in private practice or at 
the I,eeds General Infirmary, without the patient being made in- 
sensible by one or the other of these agents, each of which he 
believed to possess important advantages over chloroform. They 
were amons the many analogous bodies experimented on by Ulm, 
and favorably ntentioned in an essay on antesthesia, publi^ed by 
hhu in 1849. At that lime the difflcalt; and coat of tbair prepa- 
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This difficultj, {fowever, has been overcome; and, should thett 
use become seueral, thej can be made at » cost not exceeding 
that of chlorolorm. They both act speedily, pleasantly, and well. 
The patient may be kept inaenaible for any feneth of time, while 
die most serious and ptunful operations were oeing conducted. 
No disagreeable symptoms hadin any case resultedfrom their use. 

Ckimc^mit. — In experimeating with the highly volatile and gas- 
eous products of distillation. Dr. P. H. Yanderwoyde succeeded 
in producing a liquid boiling at any desired degree of tempera- 
ture, say at 60°, 50°, 40°, or even at 30° Fahr., causing by its evft- 
S ration the most intense cold. He proposes, therefore, to call it 
imogau (]cold generator). 

The desired degree of its boiling point depends only on a 
alight modification in its preparation; m fact, it may be made so 
Toaitile, that it requires very stjt)ng bottles and careful stopper- 
ing to hold it, as by lilting the stopper it foams like champagne, 
boiling at the conunou temperature. Pouring it from the bott^ ia 
drops or in a small stream, it will be evaporated before reaching 
the floor. 

PHTBIOLOaiCAL gUiniABT. 

On tKt Prodaetion of Sexta. — M. Coste has been led to doubt 
the truth of the hypothesis, propounded by M. Thury, which sup- 
poses that every egg passes, during the period of its maturation, 
through two successive, but continuous, phases, during each of 
which it has a different sexual character. If fecundated in the 
first half, it would be a female ; if in the latter, a male. From 
experiments on fowls, the author shows that the sexes are pro- 
duced indifferently from eggs taken at the beginning, middle, oT 
end of the laying. With regard to rabbits, M. Coste finds the 
same irreguhu: result ; in fact, altogether a larger number of 
males were bom at the commencement of maturation. U. 
Thury's law is, therefore, not applicable to such mammals or to 
birds. The author is continuing his experiments to determine 
whether it holds good even in Uie bovine mammals, which M. 
Thury made the subject of his investigation. 
. Caiaeoflhe Btdntis in Inflammatitm. — Drs. Estor and St. Pierre 
(Memoiret dt la SocUU de Biologic, 1865) have made investiga- 
tions on the pneumatology of the blood coursing though infiamed 
parts, as the foot of a dog seared with the actual artery. They 
estimated the amount of oxygen present by treating Uie blood 
with carbonic oxide, as recommended by Bernard, and obtained 
the following results: — 

BmpaimBa, Injlamti Sidi. •Srrwd Sidt, 

Amonnt of O. ia 100 puli Amoant of 0. ja 100 parts 
of (tbdoiib} blood. of (venous) blood. 

L B.01 I.1I. 

». 6.04. 3.40. 

■ 4.T4. S.3S. 

4. S.Ctt. iM. 

» 4.S0 a.to. 
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llwjr oonchid* from them ind other experimenti : — 

1. Tiint the renona blood retarainff from aa iafiamed plat oob< 
taUnB mora oxygen thsn the blood of the sound Bide, tite propw 
tktn being u 1 : 1.5 or 3.5. 

2. That tfae venons blood of tfae inflamed side oonbdns mora 
ovbonio acid ; and 

S. That it iB to tfae excesi of o^gen in the venooB blood, rendeiv 
Ing it or brighter tint, that the moraaeed redneBi of an inflamed 
part 1b due. « 

Sttffriffled Tiuuei. — The experiments of M. Bert are of tfae 
higheBt mterest, aa they bIiow Uuit the tissues of one animal may 
not only be engntfted on those of another, bnt that after & time 
tfaev booome supplied with blood-vesaelB, et«. The following case, 
which haa Jnat been pnblishad, is very instructive : The tul of a 
Aill grown nt waa removed from llie body, and then incloaed in 
a glMs tabe. and maintained for aeven^-two boors at a tempera- 
tare (tffrom+7° to -1-8° oendgrade. It was afterwards deprived 
of pordoiu of its skin, and Inlroduoed into the sabcotaneous cellu- 
lar tiaaoe of another adalt nt. Three months aft«rwarda tb« 
•eeond anhnnl waa kUled, and coloring matter was injected into 
tia aorta. Iliis coloring subataooe afaaolotely penetrated tfae mar- 
row of the engrafted vertebra, thus allowing that the tail had 
been rappUed with vessels oommnnicating with those of its host's 
body. 

lodim. — Iodine is almost entirely wanting in yonng sea^weed, 
and it has reached its maximum quantity when the plant is thrown 
off in drift. Fermented liquors and wines contain Iodine, bnt 
milk ia ridier in tliat substance than wine. The |nvportion of 
iodine in milk is in the inverse ratio of the quantity yielded. E^s 
also contain iodine ; a fowl's egg weighing 50 grains oontaina more 
iodine tfaan a qnart of cow's irnLk. 

OrtatoU lata Ferment. — A letter of M. BActiamp to H. Dnmas 
menti(»is that tveasote appears to be the agent which moat strong- 
Iv opposes the development of oivanic ferments, bnt adds that it 
does not interfere with tfae life of fennents or animalcules when 
they are onco developed. 

Stating of ihe Heart. — In ascending into the air, tiie heart-beata 
increase 5 for the first 3,000 feet, 7 for the next 1,500 feet, 8 for 
the next 1500, and 5 for each 1500 feet of ascent afler that. 
Tills is an average increase of one beat fw each 100 yards of 
ascent. 

Sixth 8eMe in Man. — Dr. Hughes Bennett, in a paper before 
(he British Associadon (1865), nanounced that the tendency of 
modem physiology was to ascribe to man a sixth sense. If uiere 
be placed before a man. two small cubes, the one of lead and ths 
other of wood, both gilded eo as to look exactly alike, and both 
of the same temperature, not one of the five senses could tell the 
man which is lead and which ia wood. He could tell this only by 
lifting (hem ; and this sense of weight was likely to be recogmaed 
«a a sixth sense. 

Iron Ht the Blood. — U. Felouae finds that the blood of Urda 
«Mttalaa,per 10,000 patta l;? weight, &eiu 3 to 4 paitaof inw| 
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and that the blood of man, and the mammalia generallj, contains 
£Kun fi to 6 parts of iron per 10,000 parU of blood. 

Copper in Ihe Animal Body. — Dr. G. L. Ulax, of Hamburg, btW 

rblished the result of extensive researehea, ehowinff that copper 
one of the most widely disserotnated substances m natnre. It 
had been long known that copper existed in the blood of mollnski 
and others of the lower animals ; but Dr. Ulex fotind it in mam- 
malia, birds, batraohiana, reptiles, fishes, and artioulates also; 
in man, the horse, the ox, the lynx, the common fowl^ the teal, 
tbe tortcdse, the lizard, the adder, the ttog, the eel, the haddoct, 
eta. He concludes that it is found in the bodies of all animals, 
nnd sajTs: " Aa animals live, directly and indirectly, npon planta, 
it follows that it mnst occur tn all plants; and as plants derive 
llieir mineral constitaents either from the soil or from sea-water, 
copper tnuBt be j;enerallT diffused IlirDugh both these media." 

MoHatiiy of fimt. — As fat as can be judged ttom historical 
doonments. &e annnal mortality in Paris at the commencement c^ 
tite last century was 1 In 28 ; 50 years later, 1 in 30 ; in 1836, 1 in 
86; in 1846, 1 in 87; in 1861, 1 in 38; in 1856, 1 in 39. These 
nambere apply to old Paris. In 1S60, the time of annexatiou, the 
pi^lation was increased by the addition of an area less favorabla 
Itar th« healOi than the interior of Paris, Still, the proportion of 
deaths in 1861. with 1,696,141 inhabitantB, waa 1 in 39; in 1869 
ud 1863, it was 1 in 40. 

This improvement in the pnHic health may be attributed to the 
great works carried forwara in the capital, — that is, the opening 
of avenues, improved supply of water and drainage, the super- 
vision over crowded and unwholesome tenement houses, ana the 
D^anizadon of hospitals ; also to the general prosperity of the work- 
ing olasseB, who take better care of uemselves, dress more wann- 
ly, and eat more wholesome and abundant food. 

Ute Sphygmograph. — This Is an instrument Invented by Dr.'E. 
J. Horej, a RtnB physician, for producing a self-written reoord 
of the BwelllngB and contractions of the arteries, known as tba 
pnlae. The main features of the Instrument are the following t 
A prindpal beam, of light constructioR, is fastened on the arm by 
JcareftiUy-padded straps ; to this is attached a lever of nearly the 
length of tlie fore-arm ; the shorter arm of this lever rests gently 
but firmly on t^e pulse ; at each rise of the artery and subsequent 
fid], IJie motion Is exactly imparted to the lever, and the end of tha 
longer arm performs the same movements as does the shorter, but 
An a much lai^er scale. To the end of the longer aim is attached 
a fin»-pointed pencil, in contact witii whicA a smooth strip ot 
paper is made to move by clockwork in a horizontal direction. 
The effect of this arrangement is that a straight line would b« 
drawn on the piece of paper were it not for the rhythmic perpen- 
dicular movement caused by the pulse, which results in me pro- 
duction of an undulated line, the waves in which represent the 
separate expansions of the artery. It is evident tliat since the 
movement of the paper is invariably uniform, the variations in ttM 
pulse wilt be diatin<nly indicated by tb« height, lengtJi, and form 
of the wftTM ; and accordingly w« have a ma«t acsantt* and 
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TftlDftble nie*ns of oompHing; th« poise Id vatiouB indtrldaals tmd 
under Torious circumstances. Some interesting resntts have been 
obtained by Mndying the pnlae of diseased persoiu, and the tn- 
■teument lias been found to exhibit phenomena ta the pake wbiA 
itwaaqoite imposuble to detect by the fingers. 3%e " sphygmo- 

rta"<jt h peraon afflicted with a certain disease of the heart, 
example, is found to exhibit a aedea of unduladoiis, the ascend- 
ino; line of which is very lone uid tremulous, and but slightly 
oUique, while the daseending: u abrupt and nearly peipendicular. 
From tUa desoription it will be seen that this promises to be a 
valuable asriatanoe to medioal men in reducing their obserratioDS 
to som^hing like exactneas. — Qttart. Jonm. t^SeioKe, JtUy, 1B66. 

Mvogrmth. — H. Marey lias indented an inatniment, on the plan 
of his spDygmograph, which he oailes a myograph, and which 
makes a drawing to Indicate the moTementa df muacular fibres 
In their oantractuma. A moaoular shock imparts a wave motion 
to the fibres; If a shock is prolonged till the muscle is fadgued, 
the waves lose their amplitude, and finally become extinct. A. 
slow snocesrion of shocks is marked by long ascending lines, and 
short deaoending ones ; a quick succession leads to equally in the 
ssoendhig and desoentUng linea ; and when the ahooks are too 
quiok for healtiiy action, — more than thirty-two per seocHid, — 
a tetanic oondMon supervenes, and a straight line replaces tho 
waved line. 

Btomaietecpe. — This is aa instmnent invented by Prof. BoniB, 
of Brealau. A platinum spiral wire (inclosed in a box-wood cup, 
to prevent the tranamiadon of heat), brought to a red heat by the 
paasage of an electric current from two of Middeldorps' ele- 
ments, is placed In the mouth behind the teeth. Tiie light re- 
flected by a very small mirror is sutBuiently intense to render tha 
Jaw transparent, so as to allow of the vessels proceeding to the 
roola of tne teeth, the smallest specks of cariea, etc., becoming 
visible. By reason of the transparency, even the labial ooronsry 
artery may, in some subjects, be seen at the level of the commis- 
sure, and ita course followed. The instrument ia therefore likely 
to form a useful means of exploration in dental aSectiona. 

Iridotetmt. — A new instrument produced by M. Houdin, by tlie 
aid of which an individual is able to see all that is going on in 
hia own eye. It is simply an opaque shell to cover the eye, 
pierced In the cenb« with a very small hole. On looking through 
steadfastly at the sky, or at any difi'used light, the observer may 
wal«h the tears streaming over the glolie, and note the dilatation 
and contraction of the iris, and even see the aqueous humor 
poured in when the eye la fatigued by a long observation. It ia 
needleaa to aay, that with the aid of this instrument, a man can 
eaaily find ont for himself whether he has a cataract or not. If 
he has, he will only see a aort of veil covering the luminous disk. 
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ions to know more of themselves. An "iridoeoope" may be 
readily extemporized by nw^Bg a hole in the bottom of a piU- 
bex with a fine ueadle. 
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Prof. Hnxley, in an address before the British Associstion, in 
1866, makes the following statement in regard to the question of 
the traDsmntation of Bpeefes, so ably defended bj Mr. Darwin, 
and which now claims as its supporters, as one of Nature's t^gea- 
tios, at least, some of the most eminent soSlogists, bobmisti, and 
ptilaeolitologists of Europe and this conntry . 

Uuch obserradon must be made, and much evidence acoomn- 
lated. before we can see onr way to s theory of tnuismotatiDn of 
^)edes. The only valid, though cardinal, objectitHi to such & 
theory, is the want of evideace uiat a change of the kind inferred 
really takes place, and that so littte proof of it is forthcoming, in 
spite of tile attention which has, t<Jt many years, been anxiously 
ffirected to the subject. The nearly allied species tantalize ns by 
a certain flexibility of type, and by their near approach to one 
another; but the^ seem rigidly to abstain from the boundary 
lines ; and the variations that taxe place seem to have no special 
leferenoe to an approximation to those lines, but radier to a cer- 
tain power of accommodation to external circumstances, neces- 
sary for the preservation of the species. We find considerable 
TanetieB in the hnman species. We do not yet clearly know how 
to Donoect even these with one another, or with a common origin. 
Some of these are more, some less, allied to the monkey; bnt 
between the lowest of the hnman and the highest ot the monkey, 
there is a gap, the width of which wiU be di^rently estimated by 
different persons, but so wide that ther« has never yet been any 
doubt to whioh side any spedraen stionid be referred. Now, if 
the one has been transmuted from the other, how comes it that 
the series has been broken, and the oounecting links ceased to 
exist? The conditions are still favorable to the existence of the 
man aud to the existence of the monkey; why are they not still 
favorable to existence of the species that have oonnected the one 
witii the otlierP We may wonder, not only that the traces of 
epeiAes in past time are not forthcomhig, but that the ^>ecies are 
not now living. Moreover, we do not know that any conceiv- 
able conditions, operating through any number of years, will 
bring the gorilla or chimpMwee one whit nearer to man, woold 
give them a foot mors capable of bearing the body erect, a brain 
more capable of conceiving ideas, or a larynx more capable of 
oommnnlcating them. He did not think t^at much direct assist- 
ance has been given, by the theory of natural selection based 
upon the struggle for exiat«nce, ably propounded and ably de- 
fiBnded as it has been ; it has dispersed some of the fallacies and 
folse objections which beset the idea of transmutation of species, 
and has so placed the question in a fairer position for discussion; 
but It remmds us forcibly of some of the real difficultios and 
objections. Though artificial selection may do much to modify 
species, it is rather b^ producing varieties, Uian by drawing away 
verv far from the original stock. To the former there seems no 
linut ; but the latter Is stopped by the increasing nnproductive- 
nesB and unbealthiness of the IndividuaiB, by the aoscepl^ility (a 
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dtseue, »aA the tendency to rerert to ti!>e origin^ type. So f&at 
inoretisiDg deputare reqaires great! j increriBiiig care ; and we do 
not know itaX any amoaot of oare and time would be anfflcient to 
prodace what mjgfat fairly be called a new epeciea. The bring- 
mg about any marked change, bj Nature's eelectioo, is ehown to 
be yeiT hard of proof, and has omiosed to its probability the foct 
that tae members of a apeciea which are most unlike have Uie 
greateit tendency to pair, and are the most fertile ; bo that wo 
Save here, in admtioti to the ready reTersion of modified breeds to 
tbe original stock, a law by which the growth or perpetnatjon of 
pecaUaritieB ia preyeuted, and a constancy given to the characters 
of the q»eoiee. ^is law is more striking from its contrast with 
Ae bar that exists to the ^ring of different species, and the 
Infertility of hybrids. Withitr a given range, dissimilarity pro- 
mot«s fertilitr. Beyond that range, it is incompatible with it. 

These, ana other considerations, have always inclined him to 
the opinion that modifications of animal type, occurring in natnre, 
are more likely to be the resolt of external influences operatanjg 
upon snccesuve generations, influencing their development, tfaeur 
growth, and tbe& maturity, tiian of " natural seleotion " and the 
*' struggle for exist«nce." 

The slight variability of animal types through long periods, the 
clear manner in wtiicE many of them are voiced out from one . 
another, and which increasing investigation seems to render mora 
and more apparent, make the prospect of proving that they are 
educed from one another by any of the hitiierto supposed procsessea 
grow more and more distant, and the feeling atises that there must 
be some other law at work which has escaped our detection. 

Whatever be the law and forces which effect and regulate tlia 
evolution of species, they are probably of the same kind as those 
which are operating in the inorganic world. The orderly and 
definite manner in which forms and features and speciSa charao- 
ters are given and preserved in one instance, may be assumed to 
be of the same nature as in the other; and we must probably 
refer the fixed animal and vegetable types to ioflnences idonticu 
with, or aimUar to, those bv which the forms are assigned to crys- 
tals, and the stratification is given to rocks, by which the geologi- 
oal epochs have been determined, and the boundaries of our plan- 
etary and solar systems have been set. One cannot but think that 
it may be within tiie power of man to work out and to Compre- 
hend, in some degree at least, the principles by which these breaks 
in the organic and inorganic worlds, constituting as they clearly do 
an important feature in the plan of creation, are orooght aboat and 
regulated. 

in connection with thb subject may be mentioned a paper pre- 
sented to the same Association by Mr. A. H. Wallace, 

On Reverted Seseual Character* in a Btitterfly, and thdr Inttrpn- 
tation on the Theoru of ModifieaHona and Adaptine Mimicry. — In 
this paper, the autnor, who is an independent originator of the 
theory advanced by Darwin, gave the result of some of his own 
and Mr. Bates's observations on the origin of species in Lepidop- 
tera. The Ueliconid», a group of butterflies with a powerful 
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odor, OTch as to caose birds to avoid eatiDig then), irere simulated 

bj the females of another grow^, which had no smell, and might 
otherwise fall ready victims to birds. By their great resemblance 
to the obnoxions bntterflies, the scentless females were enabled 
to escape pnrsnit and deposit their eg^. In different regions 
there were different species, thus imitating and being imitated. 
Ur. Wallace conceived that this case was a cracial test of the 
truth of the Darwinian doctrine. The females least like the Heli- 
conidee had always been more subject to destmctlon, and coose- 
qnenUy by this process of natural selection the present state of 
Teiy close resemblance had resulted. 

not. Huxley cautioned Mr. Wallace against considering this as 
ft decisive case. It was explained quite es completely by the 
teleologipal doctrine of the late Dr. Paley. 

Mr. Herbert Spencer thought he could show that the case de- 
■cribed by Mr, Wallace couid not bo satisfactorily explained by 
Dr. Faley's teaching. He understood Mr. Wallace that the imita- 
tion was not complete, and varied in different individuals. This 
. incompleteness was not to be explained were we to assume that 
the one bntterfly was made in imitation of the other by die Crea- 
tor ; bat it was readily aoconnted for by the law of evtuution. 

THE DIFFICDIiTr OF THaCDIC) OBIGDIS. 

Mr. Grove, President of the British AssooialiDn, in his Inauga- 
lal Address, August 23, 1866, favored the theory of Darwin, 
while upholding tbe doctrine of contdnoil; in the vmiverae. He 
said: — 

" There is nothing, as Prof. Hnxley has remarked, like an ex- 
tuict order of birds or mammals, only a few isolated instances. 
It may be said the ancient world possessed a larger proportion of 
fish and amphibia, and was more suited to their existence. I see 
no reason for believing this, at least to anything like the extent 
contended for; the fauna and flora now in course of being pre- 
served for future ages would give the same idea to our snccessors. 
Crowded as Europe is with cattle, birds, insects, etc., how few 
are geologically preserved ; while the muddy or sandy margins 
of the ocean, the estuaries and deltas ore yearly accumulating 
nmuerous Crustacea and moUusca, with some fishes and reptiles, 
for the study of future palraontologists. If this position be right, 
then, notwithstanding the immense number of preserved fossils, 
there must have lived an immeasurably larger number of unpre- 
served organic beings, so that the chance of Slling up the missing 
links, except in occasional instances, is very slight. Tet, where 
drcumstances have remained suitable for their preservation, 
many closely-connected species are preserved ; in other words, 
while the intermediate types in certain cases are lost, in others 
they exist. The opponents of continuity lay all stress on the lost, 
-"'' ""■"■ "u the existing links. But there is another difflculty ir 
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of our progenitorB to havo intermarried with relives, woold 
have had, at or about the period of the Nonoaii conquest, up- 
wards of a hundred million direct aucestors of that generation ; 
aud if we add the intermediate ancestors, double that number. 
Ab each individual hse a male and female pareot, we httve only 
to multiply by two for each thirty years, the average duration of 
a generation, and It will give the above resolt. Let any one 
assume that one of his ancestors at the time of the Gorman con- 
quest was a Uoor, another a Celt, and a third a Laplander, and 
tiiat these three were preserved while all the others were lost, he 
would never recognize either of them as his ancestor ; he would 
only have the one nundred millionth part of the blood of each of 
them, and, as far as they were concerned, there would be do per- 
ceptible sign of identity of race. But the problem is idore com- 
plex than Uiat which I have stated. At the time of the cononest 
there were hardly a hundred million people in Europe. It follows 
that a great number of the ancestors of the proposUus must have 
intcrmiUTied with relations ; and then the pedigree, going back to 
tiie time of the conquest, instead of being represented by diverg- 
ing lines, would form a net-work so tangled that no skill could 
unravel it. The law of probahiUties would indicate that any two 
people in the same country, taken at hazard, would not have many 
genersdons to go back before they would find a common anceA- 
tor, who probablf , could they have seen him or her in the life, 
bad BO traceable resemblance to either of them. Thus two ant- 
mals of a veiy different form, and of what would be termed very 
different species, might have a common geological ancestor, and 
yet the skill of no comparative anatomist could trace the descent. 
From the h>ng-coDtJnued conventional habit of tracing pedigrees 
through the male ancestor, we forget, in talkine of progenitors, 
that each individual has a mother as well as a fauier, and there Is 
no reason to suppose that he baa in him less of the iDlood of the 
one than of the other. The recent discoveries in palieontology 
show ns that man existed on this planet at an epoch far aater^ 
to that oommonly assigned to him." 

o&iara or ^Bcisa iir ihbicts 
The following are the conclusions of Dr. D. B. Walsh, In a 
paper on " Phytopha^c Varieties and Species of Insects." This 
name is given to those otherwise identical insects which differ, as 
varieties or species, according to the species of plant they feed 
npoQ. Difference of food, even when the food-plant belongs to 
widely distinct botanical families, is accompanied by no difference 
whatever.eiHierin the larva, pupa, or perfect state, in many species 
of insects. On the other hand, difference of food is in others ac- 
companied by a marked difference in tlie color of silk-producing 
secretions, in the colors, markings, size, structural differences, 
and chemical properties of, gall-producing secretions, in one or 
both eesea, and in all stages of growth, from the long catalogtie 
of facts enomenUed by the author, be sayu; "For my own put) 
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u, on tbe most carehl consideration, I am onable to draw any 
definite line in the above aeriRS, and to say with certainty that 
here end the Tsrietiea and here begin the epeoies, I am therefore 
irresistibh' led to believe that the former gradnally strengtiien and 
become developed into the la^r, and that the difference between 
them is merely one of mode and degree. — Asner. Jovm. of Bai- 
atee, 8^t., 1866. 

ITATIVB AJSSaiCiS KA.CSS. 

At the meeHngf of the Anthropological Society, AptH, 1866, Mr. 
W. Bollaert read a paper on the "Anthropology of the New 
World." The author, m embodying his experiences of the Red 
Man, noticed the erroneous statement which had been made, that 
Ute physical configuration of American natives was the same all 
over the continent. This was not quite the case, even as regards 
color; while as to form, feature, physical and mental develop- 
ment, there are maAed differences and peculiarities, resulting 
fhtm causes Investjgated in detail. He gave noinnte' descriplioaB 
of the various theories which had been propounded to account iot 
the population of America, especii^ly of the known facts regard- 
ing the colonization of the northern parts by the Icelanders in the 
tenth century. He condemned tbe theory which Bivero and 
Tschudi had advocated, that such origiijiators of American theo- 
cracies as Quetxalcoatl of Mexico, Bochica of Bogotft, and Manco 
Capac of Pern, were Buddhist priests. His own researehea on 
this subject were not confirmatory of tliia hypothesis. The native 
traditions of the aborigines were not confirmatory of iJiis theory 
of Monogeny. He gave a miaat« description of the mMerials he 
had been able to collect concerning the Ked Man, before and after 
the discovery of America by Columbus, adopting as examples the 
inhabitants of the Busdan possessions in America, British North 
America, Newfoundland, t£e United Stat«s, West Indies, Texas, 
Uesieo, Central America, New Granada, Quito, Brazil, Chili, the 
Fanipas, and Fern. 

The native population of America at the period of its discovery 
was estlmtUed as over 100,000,000 ; at present there may be from 
10 to 11,000,000. They are said to have some 400 langoages, aud 
S,000 dialects. He oonudered the time required for the evolution ^ 
of each of these to have been vast. He commented on the evi- 
dence which had been afforded of ancient human remains at 
Guadalonpe, in the West Indies (probably recent), the Florida 
coral reef, Natchez on the Missis^pi, and the Brazilian bone- 
oaves. Pottery had been found in Ecuador, under circumstances 
which showed that it had been submerged for an unknown time 
under the sea, and again upheaved. He pointed out some impor- 
tant differences between the physiological characters of the White 
and Red Man, and concluded by affirming that his inquiries into 
the subject of species and varieties led hun to abandon the unit; 
or monogenistic view, for the plurality or polygeniatio theoiy or 
separate creations. 
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The fbllowing inf<»inatJon concenjing the animala of Brazil is 
flondensed from the leclurea of Prof. Aeassiz before the X<owell 
Instltate, Boaton, Mua., in October, 1866. 

Ftikenif ike Amaton. — He »Uuded to the astoDishmg viuiety 
of fishes found in the Amazon, very far surpassing 'what was 
before knoim on the subject, and most astoniahing in comparison 
with otiwr riverv. The Mississippi had fielded but one hundred 
Tarieties, and the rivers of the old worla not so manv, though of 
krMr size. * He is reported to hare collected over eighteen hun- 
drMl varieties in the Amazon. The Amazon oontainea no cypnn- 
Idn or suckers, no perch, no pickerel, no trout ; but ganiodontB 
teemed in ite waters, in many species. The kinda varied in the 
different places in the valley, no two localities yioldine the same 
kind. They were also found in other rivers in Brazil, and even 
north of that country in South America. They were to be found 
in the mud ^d in hollow trees in the water. One of the species 
totA care of its young as no other fish did, being provided with 
ftpron-like appendageB on the jaws, which extended along half 
the lenztfaof the abdomen. On these they deposit their eggs, and 
oany tbem about until the young are hatehed. Another kind 
bored holes in (he river bank, three or four feet in deptit, ajid 
deposited their e^gs therein in round bunches. 

The famCy of OaUichtht/a, characterized by two rows of scales 
Upon their sides, with a depression between them, have the pecu- 
liar habit of leaving the water at times, and he said he had &e- 
quentlv found them on dty land three miles from the water. 
Theydeposit their eggs in a cavity, after the maonerof llie stickle- 
back, and hatch Uiem by Bitting upon Uiem. Tliey will ascend 
trees. 

The J}oTadeM aA mainly disttnguished by a single row of scales 
on each aide, tliougb some of the genera have two and three rows. 
Another family, the A*pheridet, lay their eggs and then pass over 
them, the eggs becoming Agglutinated to the under aides of their 
bodies, and remaining held there by a filament until hatched. 

Uo described several other families of this order, with their 
peculiaritieB of form, color, and tmbilf, remarking that several of 
these families have hitherto been unknown to naturalists. The 
Characinet represent in the tropic waters our salmon. The pecu- 
liar constmcdon of the mouth marks the different families of this 
order, some of them being entirely toothless, others having teedi 
only in the upper jaw, and others having both jaws armed with 
teeth. These famnies also differ so much in color that the com- 
bination of' lines seems almost endless, though there is a general 
plan in the colors aa much aa iu the form. One of these lamilies 
IS a most formidable fish, havine a wide mouth, armed on both 
sides with pointed, serrated teeth. A horse or cow falling into 
the river would be devoured in one hour by these greedy flsh- 

He had a curiosity to ascertain how tJie marine scates compared 
with the Bcatea found in the rivers, and had made comparisons as 
he proceeded up the Fara river. The first scate be found after 
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entering fi-esh water belonged to no marine genns erer found in 
the sea. and the neKt six or aeren which he obtained exhibited 
the game dlBsimilarity. This was a fact a?alnst the theory of 
migration. It was a general fact, that, within a certain cironm- 
Bcribed area each fresh wat«r tract has its distinct species ; and it 
was remarkable how certain families, or even genera, prevail over 
others. In comparing the fishes of tfae northern and southern 
TirerB of Brazil, the difference was found to be sUll greater, eadt 
basin having its special distribution. 

He drew one general inference from these general statomenti, 
namely, that all these fishes are in their natural home, and have 
not migrated, but have originated where tiey are found. 

BrazUiim ReptUa. — Though serpents of great size, power, and 
'vimlence, abounded in BrazQ, he said he had met wiui bnt few; 
and there was not much danger to travellers, who could penetzate 
tfae woods, or recline among the vegetation with Impiuii^. If 
serpents were met. It was only as an accident to which men an 
liable everywhere. 

Thongb there are many frogs and toads, there are no salamaD- 
ders in Brazil. The tree-tmid rivalled in beauty the brUlIant 
plumage of some of the native birds. Then there were barkjne 
and crying frogs, whose voices might be mistaken for sonncS 
uttered by large animals or by human beings. There were many 
varieties of reptiles ; and the same localization prevailed as among 
fishes. This also prevailed among insects. 

There were in the rivers, he sdd, a great abnndance of tnrtleB, 
congregating in some localities in maBses of hundreds of thoo- 
Bands, all endeavoring to get on shore to lay their egga, of which 
each turtle deposits from eighty to one hundi-ed. There were 
also terrestiiaftorCoiNes. The alligators differed from the crooo- 
dilea of the old world in the an'angement of their teeth, and in 
other respects ; and the lizards, which were numerous, were chiefly 
tree-lizards. 

Bird* and MdtamaU. — Of the varieties of the aquatie olass of 
birds fonnd in northern regions, he remained, there are bnt few 
representatives in the Amazonian region. Tltere are of the 
swimming birds, some dncks, and a variety of small geese, ser- 
«ral spedes of the latter being unknown at tfae nortti. Of Ifae 
irading birds, there are none resembling our plovers or sand- 
peeps ; but the red Ibis abonnds in such numbers as to obscure the 
air, and the whit« herons and the large storks crowd the surfaoei 
of the pools in the forest, or congregate along their margins. The 
birds allied to our gallinaceoua fowls present a sOiking feature. 
One of these, callea the unicorn, is as as large as a turkey, and 
has a hom-liko appendage upon its head. There the galtinaceoua 
birds proper do not resemble those of our own country, or of the 
oounlries of the East, their characteristic being a heavy build. 

One of the glories of South America, be said, was the family of 
fanmming-blrds. They are found not only in low lands, but in all 
the valleys of the Andes, in hundreds of varieties. 

He observed that, as with other animals, whatever variety of 
birds was noted, it was seen that they were specially cinuua- 
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MiflMdIntlMlrlOMlintioa. TMtfowi)aoHoeoaotism,iaati>ado£ 
fcoJlHatiag Ibelr distribtUiOD o*or a wide Bor&ca, only seemed to 
■Uow than Id reaikiii in n noiftl o)im«. With rafw^noe to tbe 
■WDnutUa, &» looalisatioa m the different specieB waa stiU mora 
ttrikinr. He deuribed several ftunilies ot aqoatio ■"-""■■'i" 
loandmBra^ bodt eetnoeoos knd paohydermatooB'— the tapLr 
■•d the peooer; being the only genera of the Utter. The exiiit- 
anee of the fossil remains of mammalia, both in Brazil and in the 
United States, was next spoken of at some length, and t^e import 
tanee of the atody of these remains, in detenniuing the oriein and 
dlstribiUion of animals, was alluded to. There were evioeiieait 
the lectnrer aaid, that the ttiinooeros, the elephant, and tbe 
BMgatharinm, onoe had representetires in this oountry; and a 
IkAthnataralist bad discovered a larger nnmber of estdnct spe<^BS 
"* ■ ' • ■ — ■■ - If exirt there of living species. 

jiiliee oT rodents, runu - 

if wtdoh was manifested tl 
Uari^ to the fomilies existing at the north, and a similar peculiar 
eiioamsaiption of types. In the tropioal regiiuia, the only rodents 
irtiidi amNoadi ours in ^peuunce are t^ squirrels, and these 
MM f«ir m number. In the family of ruminants there are no bulls, 
0ow>, 0lw*P> or antelopes. Bven the deer, so aumerous in North 
Anterioa, Europe, and Asia, are in Brasil reduoed to a few sm^ 
^Moiss, not exoeedin^ the die of the oommMi goat. The wbcrie 
boBt of tai animals, characterizing northern regions, are wanliiig, 
and they are replaced by many ranelies of skuula, 

CLAjSSIFIC&TIOir OS- UOLLUSCA. 

la the pvoeeedinge of tfaeBseex Institute, Salem, Hbaa., vol. iv., 
p. 16S, is an article by Edward S. Morse on " A Clasuficatioo of 
lloUneoa, based on the Principle of CephaliKation." He adoptti 
the name ' ■ Saooata," proposed by Hr. Hyatt, as more fully ex- 
ptesring ttM type of the division tiian the term ■' Uollnaoa ; " tiaa 
same not on^ expressiug the plan, but being equivalent to the 
tUes Veitrtrata, Artioulata, and Badiata, and being in no way a 
maUtative appellation. The rradoal morphologioal cbwiges of 
the omtenls of the sac, and all other relations, are baaed on the 
fcindple of om)haliaad(m. " According to this prindple, o^>ba)ia 
Bovrer is manifested either as a me<diaiueal, sensorial, or pe^hioil 
JbtDe. Thus the Cephalopods possess, in the greatest measure, 
all three ; while Gasteropods, not indicating, to any great extent, 
aggresaiTe aethm, may be sud to muiifest iMtt lime peyeUoal 
power; and tite LameUibranchiates manifbst essentiallv only 
mecto n ioal aolion. We have eej^alio pow» mauifestea in lu 
BMcbanioa] aetion of the foot, thus : — 

"1. Laoellibrutchs— 'locomotion. 

"S. Gasteropoda — locomotion, pi-ehension. 

"8. Cephal<^>ods — locomotion, prefaraiaion, and aggnssfan. 

" Tbe characters may thus be et^ed : — 

'• BaeetOa. — 1. Animals of varied fonns, without a radiate sb«^ 
tsre-and wmioat artloolattons. 
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" S.' Stomach sad visoen enclosed b7 a flesh; sso, which moiy bo 
(dosed or open, at either one or both ends. 

" S. Friadpal nerve masses oonsisting of ganglia, which ars 
adj&ceut to or surrotind the (esophagus. 

" 4. Intestine bending inward, or having an ontward flexure. 

" 6, Heart on tiie outer bend of iutea&ie. 



Eoloude, 
orTfpio. 

Month opens 



Pli7tM(d«(» 
Henutfpia. 
Mooth apem 



iSac open at 
aatorior end. 
8ao open at 
both ends. 



fSaoopsnat 
poateiior end. 
BsooloBed. 



Ti^ paper is also published entire in the " Ameri(»a Journal of 
SoiencQ " foi Jnty, 1866. 

BILK-PEODtrCIHG BPIDEB. 

Dr. Bart G. Wilbur has brought to the notice of the scientifio 
worida aUk<i{»oducing spider, Nepkila pluat^>et, which he believes 
may become useful in the art^ as a aounte of silk. Those inter- 
ested in the discovery and habits of this spider will find full details 
in the " Atlantic Monthly," and in the publications of the Ameri- 
can Association for the Advancement of Science, Boston Society 
of Natural History, and American Academy of Arts and Sciences. 
He described the formation of the very large web at the meeting 
of the American Association. In the Srst place, the Nephila 
erects her scaffolding, afterwards (Kmsumed, and ronning about 
on that fiie stretches out her radii, converging to a pomt foor 
times as near the top of tlie web as the bottom. Instead of wast- 
ing time by t^ing to work round and round like the common 
spider, impossible to do with tiie functional centre of her web 
where she plaoes it, she goes back and fotth drawing up each 
thread at the point where she attaches it to the radios with a sort 
of loop, which inclines it a little toward the centre. This web is 
perfectir dry and inelastic, — would never <;atch a fly. She begins 
again where the work stopped, and covers the whole web with a 
TKcid and elastic gum, which arranges itself in drops, according 
to the attraction of cohesion, along the web. She will not spin a 
vertical web, but insists on an angle of seventy degrees, and 
hangs at the functional centre, on the under side of the web. Al- 
though her vi^ette shows eight eyes. Dr. Wflder is confident the 
Mepbila is bhud to objects, and can only distinguish light from 
darkness. When a fly is entangled, the spider goes out on a ra- 
dios to devour it ; but if off her r^us she (»nnot see it, and returns 
to the centre to shake the web and ascertain from the vibration 
where its weight drags. He has seen two of these enormous 
spiders approach each other, entirely unconsciousof each other's 
presence till their legs interlockea without touching. If they 
touehed, ever so slightly, both would turn and run awi^. IJw 
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■wifl li to tka ftnale in irelgfat ma 1 to 136, eoOKtbaM M 1 to UtO. 
He seema to have only a MnerWiTe nutedon, ami she Cftniea Un 
Kbout on her shoulder. They otaanee tbeir akin sBBogaJy ; die 
hard head and thoiax divide evenly across the front; the soft 
body Is drs^«d out ibrongh two wounds which one might say 
« aoroM Sie ibonlders. For aome dayi it eata roraoiouely and 



beoomes slng^sb. The top of the bead snaps up ; the head efaow) 
and«nUrgea; It ipUts across the sbottlders; the abdomen m drac^ 
ged Uuoiu^ I the old skin ia off, but it still holds the jaws, pal^, 
and lega. Tlui kunou alowlj at first, but he had had spiders poll 
their own lega ml. Tbey hang titirty mtnutes to h«>HB|t tulr 

VtCBOSCOFTC LITE, 

ShaD we (tonslder the universe more wonderftil &om its vast- 
Bsas, or its array of the minatef Shall we oonwder the fiu^^ 
orb, whose light is thouaauda of years in teaversing the aipme» 
which separates it from our vision, a more impressive pheuometMU 
than the monad, five hundred millions of which may exist in a 
drop of water P Shall we consider the revelations of the tele- 
soi»o of tfae iinmeasaisbly gre«t, more gk>rious evidenos of tbe 
(HvfaiB order, Ihaa those of tbe mioroacope ot the immeararal^ 
Bttlep The trams great and small, bi this world we inhabit, ai« 
indeed relative, and we grieronsly err in emisidering tliat pos- 
tively little which seems so to our relative forms of perceptioB. 

Uodw the highest magttifying powers of liie microscope we 
silU pevMive wgauiaed beings possessed of life. We find them 
ereiTwhere, In our bodies, our food, our wat«r, our flowers, in 
our gardens, in the air we breathe, in snow and In ice. " In 
vain," says Bory Bt. Vincent, "has matter been considered as 
MBinently brute, without life. Many obsemUions prove that if it 
is not ail active by its very ustnt-e, a part of it is esauttially ao, 
mad the preeenoe of this, operating according to certain laws, is 
able to prodnoe life ta an agglomeration of die molaooles ; tifti 
rines these Uwe will always be Imperfectly known, it will, at 
least, be null to msintiun that an infinite intelligence did not 
impose tJiem, rfnoe they are manifested by tiieir results." 

£hrenberg found a few species of infosiwia in the subterranean 
trMer of mues!' he met with severti in some silver mines in 
HiiBna, at the dsnth of fii^-slx fathoms below die surface ; but 
he never deteeted them in atmospberio water, such as dew. He 
also discovered diat tfae yellow dryfog — which has often been 
Mtariboted to the tails of comets, and so alluded to by Humboldt 
and Anwo — observed from time to time advancing from tbe Ctqte 
Verde iauuidB towards tbe east, covering parts of Kortb Afrioa, 
Italy, and Centrtd Eun^M, is composed of myriads of silicious 
■oinsaloDla, carried away b; tbe trade winds, Similitf minmiimi^ 
have been found in fixed or floating icebergs at twelve deerees 
north ladtnde, while numerous forms of the same group have Deen 
'detected in hot mineral s^^gs. 

If a few flower-stalks or a handful of green leaves be placed im 
a glass of water, and attowed to remain tber^ from two to four 
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d^B, exposed to tft« idr k*dtathe HgU;,st1lte «iid of timt timo 
tb* water wll) have asBamed a greea, or browntoh-^prerai Unge, 
aad, on belnff siibailCted to exuniiuttfoii iiiid» the mioroBcope, 
iriU be fouBd to swkid wiUi muij deaoriptioiu of iafiisori». How 
did the; come thsrar Sotnem^ Ibelr e^fs, or " buds," ate oo»- 
MaMlT present In the air, dTiren abont eveiTwhera by dte vind, 
and develop themielres whenever they, happen to £ul npon an 
mpTopriate nedinm, snoh as putrefying vegetable snbetanees. 
OtWs say that the eggs Conn ^xmtaneoualy in water oontatoing 
^ventable mattM*, as Uie eggs of other aninuils in the womb. 

SaOmOists, each as Lamarck, Okea, GeoSroy St. Hilaire, Dar- 
win, utd others, ooarider infiiHnia (Jfonod*) as (be fandameBtal 
organic sabslanoe from which all Iiigber orraniams have been pio- 
grassiTely developed. Nature created Jfonocb, the most simple 
lb«B of tofuBoria, from the gradoal perfection of which, OmMgh 
irnvriads of oeataries, and amidst all kinds of pl^sical cAangeB, 
all the hielier elasseB of animals have been produced. On snoh* 
~^--- — '^" — e may persistently investigate, we soay reserve our 



Minta, wM 
jndgment. 



i Monad, the sirapleBt form of Infusorial life, oonsista of & 
fine pelladd membrane ; it forms a very minute sphere or cell, 
baviDg a few gi-een or colored q>ots in its interior. It requires to 
bema^ified 640 times to be seeu at all. Some authors sav It 
TftTies &om 1-34,000 to l-500tJi of an inch in size, acoordiiig 
to the specieB. According to Humboldt, the true monad never 
exceeds l-3,000tfa <^ a line in diameter. It effects its locomotion 
by means of cilia, fine hoir-llke processes which cover the whcde 
surbce of the body, and which are c(«istanUy vibrating. 

Some of the inmsoria) animdcula seoiete a ooveiing'of liard 
flhit; so that the covering of infiisoria is of two kinds t tbemie 
soft and apparently membranous ; the other rtoid and hard, bar- 
ing the appearanoe of a shell, though, fh>m its flexildl; and tran^ 
Cvnt nature, it is more like bom. The microscopic beings be- 
ging to the class of AAtsopoda — a class higher than infusoria 
— present also the latter peculiarity. This hard covering consistB 
sometimes of silica, and sometimes of carbonate of lime. To it 
we owe the preservslion ot infusorja and foramlntfcra wUoh have 
loin for centuries upon centuries in a fosril state, bt the strata of 
tiie earth. It has been calculated dut ei^t million bidividaals of 
Mono* ereputeulum con exist within the space that would be ooeo- 
pied by a grain of mustard-seed, the diameter of which does not 
esceed one-tenth of an inch. The TtffAA and mysteilons trsnsltioa 
of color which is observable in lakes, and which has ott»a created 
alarm in the minds of the supersUtJouB, has been attributed to 
Infusoria. A lake of clear, transparent water will assume, for 
instance, a green color in lie course of the day, it will become 
turbid or mud-colored about noon, wbeo tike sun brings the infih- 
M»ia to the surface, rapidly develops them, and where they die 
by milllona before night. Microscopic vegetables may produce 
similar results. Jui^soria and rhfaopoda play an important 
part in (he phospfaoresoenoe of the sea. The Ituninoatt; of the 
waves is supposed to be eotirriy due to them. 
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FoBril InftiBorift httn b««i deteoUd Id grmt oamben. They 
were Brat ducorered in oertoia silicioiis deposits, near Berlin, but 
lutve bMHstncereoogniaedinallpaTtaoftiie world. The ailieions 
and impeiiahable enTetop, b^on alluded to, emiblea tbem to be 
mtnnteW inreMlgMed. TlieM shell-like integomenta, visibte only 
under the microooope, oonatitnte maues of white powder, knows 
as iQoanUin meal (ptrg auM, German ifirmt da montagme, Frendt). 
In SwedUi Liq>land, Ruder a bad of decayed moBS, is fbnnd an 
innnense stratom of this snbatanoe. These fossU infnsoiia do not 
of thenuelTH constitute an (Uiroeot of safficaeot notdBMntto sus- 
tain life; bat in China, iritere "tnonntain meal" abounds in aofae - 
dirtriota, it is made oaa otto mix with other food. Infosorialeactii 
has been found in America at West Point, wid is diSiBrent locali- 
ties in New Ena^iaiid. Some of the deposits are fifteen feet in 
thickness. Biohmond, Virginia, reposes on a bed omupoeed 
almost entirely of such earn. 

The <^ of Berlin Is built np«i sodi a deposit, oonsistiBg of 
miorosocqrfo animals and plants, some of which -are still liviDs and 
propagate d^y with great rapidity. Their existence la doubtless 
mnintrined by the waters of the Spree, situated on » hi^er level, 
and whidi fitter through the deposit. It is feared that a pertod 
will arrive when a portion of the town will foil in, on acoount of 
the nqnd deTeh^waeot of these creatures, some of which, accord- . 
ing to Ehrenbe^, ftHm in the space of four days no less ihait 
two cnbio feet oT new movable earth. 

The polidted slate of Bilin in FrussiiC vrhioh la used for polish- 
ing metals, glass, marble, etc., is entirely oomposed of the sili- 
cHNia shells <M iufttsoria uid <^her aoimalcala. and forms a stratum 
fborteeu feet thiok. One cubio inch of this polished earth has 
been shown by accurate measurement and calculation, to contain 
foity-<Hie millions individuals of fraiiioMUa dttfan*. and 1,750,000.- 
000 of gaUitmdiaferrugituci, 

The material chalk appears to owe its origia in great part to 
Trains of myriads of anuaalcola, principiUly/onuNui^«ra. They 
secrete a calcareons shell or covermg, smiilar ta that of the sil^ 
dons infusoria. 

Hie caloareoDS bed of the tertiary formation, known as nnm- 
mnlite Umestooe, is an interesting study, on account of tbe enor- 
mous quantity of nummulite shells — larger foraminifera-^- which 
it contains. This limestone can be traced from the Pyrenees, 
through the Alps and Apennines, into Asia Minor, and further, 
through northern Africa and Egypt, into Arabia, Persia, and 
northern India. A timitar deposit ooonra in the Paris tertiary 
baaio, and in that of Brussels. The fine-grained and easily 
worked limestone, which affords such ao excellent material for 
the decorated building of the French capital, is almost entirely 
fmrmed of accumulate masses of the minute shells of Eoramio- 
ifei'ouB animalcula. In tlus nummulite iimastone, the matiix in. 
which the mimmulitea are imbedded, is itself composed of the 
more mJnata foramioifera, and of the broken and cemented Irag- 
monts of the larger pieces. — DrugguW Oirouiar. 1866. 
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TOaUfy of He SaHmoMtB. — Hr. UHIor bM» giren the fallowing 
importam resato ftom bis own expeiimeatB oa the cironlalioD in 
JwMg Salmontda, SDch as thd Earopean ■almon, trout, gravlug, 
and coregonna. In the earUer state, the vitality of the Salmon- 
id« boa M its inferior Umft — 2° C, and fcs the higher -f S0° 0. 
With trant, and witb the Salmonidn in genial, the uecearaties of 
NeptratMn inraaase wilii the teiapentare. Water in which the 
BA Uv* ahonld be mnrit more aented, or tmoi« frequentl; re< 
newed, vhen the temperatore is above 4- 15° C, than when It 
nmalBa belov -^ 10" C. Tin tnnapertaUoa of embryonkt eggs. 
Mid of joang SaJmonidn, requires mooh leu ak, or Ism water, at 



\ low tempmluTa, than at a high temperatore. He .fertiUaed 
Mwawffl bear long joomeys, aailm»T be oanied gnoat diatanoea, 
iriept mcHst at s temperature a little above Boro. The moel 



favonble temperature for the derelopment of the jonng Balmtlin- 
idn ia between 10" and 16" C.~..lsMr. Journal of SoUhm, vci. 41, 
1806. 



in «««, before ti- _______„, ___ _, 

nulntnined that the air-ohiunbers In birds are not employed to 
l o BB on the epedfio grarity of Uie body. The floating power of 
Dm air in the aaes and bones of the bird, when raised to the areT> 
age temperatore of the bird's body, he calenUted to be in n 
{ttgotm less than a grain ; therefore he maintained that the bird 
was sapported tai the air solely by the mosoular eflbrt exerted in - 
the dowmnird stroke of the wing. Hew are the air oells designed 
fbr aeraline the Uood, beoaosa the Teasels In tlksm ar« Tei; 9ne, 
H)d sparseb scattered. Ifo oon^ered Ih^r tnie fanctlons to be, 
that, Mnce (he thoraeio oella expand when the abdomind oontraot, 
and vieevena, daring the expansion and oonteaotioD of the chest, 
koonettflt carrent S ah- is kept up throogh the hmgs, and so 
tniik air plays eimstniitly over the caplUwies in the lungs, which 
M« naked. 

Furiunti(m mi tkt Kamgarw. — H. Ahx claims for M. Jules 
Terreanz the dlsoorety cJ the mode of partnrUon in the kangi^ 
roo. U. Terreaux kept a large number of these anlmala in eap- 
ttvity,and by attentive oare day and night ho was aUe to osowtaJn 
the followine facta. Wliea the female feels that site is about to 
expel an emWyo, she af^rfies tier antericar paws to each side of 
tiie vnlva, so-as to open its lipsi then idie introdooes her mnazle, 
and receives tlie embryo into tae bnooal earily. "Sba aperture 
of the marsnpta] ponch Is then opened by the paws, and tite em- 
bryo dropped into It from the mouth, when it soon attatdies itself 
to the inammary eland. Both Owen and Bennett liad guessed 
these fiMbi, bat M. Verreaux was the first to observe uem, — 
(fnorf. Jmmt. of BeUmx, 1866. 

Jncuboiton of Eggiin tome of the Chromida. — In a letter flnm 
Frof. Agasriz, dated from Brasd, Sept. 23, 1865, he says: " I have 
observed a species of Qeophagiu, whloh I have described nnder 
the name of Q. Padnrimu, the male of which carries on its anoid 
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B very prominent knob, which Jtt taOnfy TsnUng in tbe fooule 
ftad youQ^. This sune fish hu a most extraOTduiary mode <rf 
reproduction. The .vgg» pan — I dgnt know how — into the 
mouth, the bottom of which thej oover, between the internal 
appeudagea of the braoohin, and eepeciall; in a pocket, formed 



Mit know how lone thia takes, bat I have alrendv met witii 
i^ea, in which toe young were no longer provi<fod with tho 

There are in animals Uuee reoo^ 



Dtgrtu 
Dizedaud 



la of a " domesticated nature," being thoae whiofa, 
when once thoroughly dometfioated, conliuiie habitnally wiUi num. 
will not willingly leave him, and, if (hey do bo aocldentally, will 
probably return ; among these are cows, horses, sheep, and ponltry. 
The second are aninuls capable of only an imperfect domestica- 
tion. They breed freely In the homestead, and are nseful to man ; 
but, if th^ escape from him, will probably not retom; among 
these are tamed deer, hawks and pheasants bred at honte, aod ^U 
and iHrer fish in mivat» waters. A third class, sometiiDes ci 
domesttcated, sudi as hares, r ~ 

«tc„ la altogether incapable o. , _._, 

eccentric member of the species might do, they will, as a role, 
escape to savage life at the first opportunity, unless coerced by 
■climate <»' hunger. Some species require to he semi-domeslioatea 
for centaries, before they become completely so. Without atten- 
tion to these distinctious, experhuents in domestication are liable 
to be failures, or only partially aaccessfol. 

JiumaHty of Sponge*. — Frof. H.J. Clark, in " Silliman's Joor- 
nal" for November, 1866, oommanicates a paper on the animali^ 
of the ciliate sponges, whiub he regards as belonging to the Pro- 
tozoa. He exammes epeciallj the marine apeoies XeucoaoUttia 
(^Oraniia) bolryoidet, Bowerbank. He concludes as follows; 
" What are the diversities of other genera of the ^wngin oiliata 
I cannot more than oonjecture ; but seeing that one of the genera 
is BO closely related to Uie monociliale Flageilata, it can bardly be 
possible that the others are very far removed ; and I shall feel 
warranted, therefore, in assuiniag, upon Ute premises, that the 
whole group of Spongice cUxatce iiS as intunately allied with the 
monociMote Infusoiia Flageilata as is possible for it to be wiliioiit 
actually constituting, with tbe latier, a uniform family." 

TesMperature of Bird*. — Dr. Davy has a paper on ttiia subject in 
the " FroceediDea Uoyal Society," No. 78. He thinks that the re»> 
piration of birds is less active than is commonly supposed, and that 
their high temperature is maiDtsined by their warm clothing, and 
by the small loss of heat they experience through pulmomuy at 
cntaneoos evaporation. 

Mtucidat PotMT qf- Iiueett. — M. Felix Flateau has made many 
experiments on the muscular force exerted by insects. By attach- 
ing a wire to the legs of insects, he ascwtains the weight they 
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draw on a ^ven surface, and finds that a beetle, Donacia nynt- 
phm, can pull 42.7 of its own weight. If a horae were equally 
powerful, he wonld be abJe to draw 35,000 kilogrammes, or more 
than double that nnmber of pounds. 

On the Ptarodactyle. — Mr. Seely adduces reasons for enppoaing 
that the " Pterodsctyle was a quadn»>ed, and, when not flying, 
carried its wings folded up in front of the fore limbs." From a 
consideration of Torions points of structure, he concltdes Uiat the 
" Ptorodactyle's place in nature appears to be side by side with 
tbe birds, between the reptiles and uie mammals." 

ifev Mammai Jroni China. — A French missionary, M. Armand 
David, baring sent home skina, etc., of the mi-lou, or sseu-poa- 
tiang, a large sort of stag, M. Alph. Mllne-Edwarda describes it 
to the French Academy. The second Chinese name signifjes " tba 
four discordant characters," the creature resembling a stag In its 
boms, a cow in its feet, a camel in its neck, and an ass in its tail. 
The horns, which belong only to the male, are large and branched, 
bat differ in some Important particulars from the antlers of the 
stag. The fur is rough and gray, with a black line on the back 
and breast- The tnil, instead of being short and thick, as is com- 
mon with stags, is very long, and terminates in a tuft of long hair. 
The mi-lou is as big as a large stag. Herds of tihem live in an im- 

Krial park some distance irom Fekin; but the Chinese do not 
ow where they came from, or on what date they first arrived. 
M. David thinks Chat Hue and Gabet spoke of the mi-lou in de- 
■cribing " reindeer," which they saw beyond Koukou-noor, about 
lat. 36°. M. Hilne-Edwards proposes to call the animal Elapku- 
nt* Daoidiotdt. — InUUectval Ob»er»er, Jidy, 1666. 

Sitlorie Age of th« Dop. — M. Quatrefages states that in China 
tiie exact pcrioa of the mtroduction of the dog is known, viz., in 
tbe year B. C. 1122, about S,000 years ago, or, about the period 
of the siege of Troy. The dog appears, from wlmt he asserts, to 
be a domesticated jackal, and the jackal a savage dog. 

Chineae Beauty't Foot. — On eiaminadon, no toe was visible bnt 
the big toe; the otbers had been doubled under the sole, with 
wfaieh they had become incorporated, and could not be distin- 



large nloers, consequent on the violence used to bend it into a 
lump, and in form, as well as in color, was like a dumpling; the 
limb fVom the foot to tiie knee was withered and flaccid as Uiat of 
Mie long paralyzed. — Travdt in Mcaitckoa Tartary. 

Voieet of Fish. — M. Bufoss6 summed up a memoir on this sub- 
ject before the French Academy with these general conclusions ; 
" Anatomy, physiology, and the history of tiie manners of animals 
ftll agree in demonstrating that, nature has been far from refusing 
to all fishes the gift of expressing by sounds their instinctdve sen- 
Mdions; but she has not accorded to these beings that unity of 
mechanism in the formation of sonorous vibrations which she has 
d<Hie in the first three classes of the vertebrales. There are in 
tb« ot^MiizatJon of fishes at least three essentially distinct mech- 
aniams, of gtKdnally rtiminwhing physiolo^cal value. Maay 
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^ied«i hkTC ttm nomr of enMliiK ocnnmeiisiiTBble sormdi, 
mnstoMl, Mid engendered bj k mecbK^mi of which mascnUT t1- 
bnuioa {■ tiin prindpftl mdtiTe-poirer ; otiiere can give birth to 
breathing lonnas like those which many reptiles emit; and finallj 
Mhen k«v« only llie pow«r of nukiiig atridulent noises, tiie effect 
of ft «OMse TOtataaiua, meh u is foond in a great nnmber of in- 
•eots. It would be a mtitconception ot the phTriolo^cal deflnl- 
tion of dw word voiee, to'nse that word Ibr the purpose of derfz- 
Bating •owftd* m Tsry different one fimu another ; and eq>edaJlr 
the oommensnrabla Bonnds wtatoh fishes prodnce by means at 
tiir»n organic nwchanimns wbidi'haTe no resemblance to each 
other." 

PWoa of FiA imd An^Mbia.—M. natean, of Ghent, has 
reeently published a sketch of his researches on this subject. Hta 
iBTostintions were only extended to fresh-water fish, owing to 
the dimcnltr of proonring others in a &esh state. He finds that 
the cornea u flattened in the centre, but that a cnrvatare Is tctv 
apparant at the border. The crystalline lens is dwsys spherioat 
tnd the liqaid which fills the cavi^ of the ^^e is of the same, or 
nearljthe same specific gravity as water. For purposes of com- 
pttriaon be has examined^ the eyes of aquatic birds, and of frogs, 
and of some aquatia mammalia, and he finds that in all tiie eomea 
ie sensibly flaiteDed in the centre, and the cryBtaliine lens ap- 
proaohes the form of a sphere. In order to show Otat in the fish 
virion is as distinct in air as in water, and that t&is disdncdon la 
Independent (tf any power of accomodation, he prepared a recently 
remored eye in luch a manner as to rimw t£e formation of die 
image of external objects. He found that tho distances of disHnet 
virion were sensibly the same, whether tiie oi^tm was in air or 
immersed In water. These experiments were made npon OM 
eyes of two or three kinds of fresh-w&ter fish and irogs. He did 
not extend them to the eyei of Bquattc birds and mammals, bnt 
instances the slmllariQr of structure with the eyes of fish as a proof 
that the aMneprincipteprerailsinbotheaTCs, 31te paper was pre- 
sented to the Belgian Academy. 

li« Polytitiiant and their iKgratioiu. — M. Qnatrefbges has just 
pnUiahed a book on Uiis suq}ect. His oonolnsione are these; 
** The Polynesians ware not created on the spot, nor are they the 
last remains of pre-exlating pt^ul^ons. Voluntary migraiions 
hare brought them into the archipelago of Oceanica. From their 
type, we may nuher their origin; it is to tie found in the Asialiu 
archipelngo. In some of these mlgrattone, they would fall in 
with some families of the blade race, who might hare been cast 
away on the same islands by the ebsnoes of the sea. He eonsid^ 
ars that none of these mtgratims are of a date anterior to the first 
Olympiad ; and the great majority oocorred about tim commenoe- 
ment of our epod)." 

PreMervalion of Zo<ltogieal 8p«eiment wUh &tir Natnrai Colort. — 
Mr. A. £. Yerrill thus writes to " Silllman's Journal " : " Star- 
fishes may be dried, so as to retain their nataral colors almost 
nnimiMired, bj> immersing them in aloohol of moderate strength 
fbr about a minnte, or just long etiougii to deriroy the life and 
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jHoduce contraction of tlie tiaaxes, «nd afterward cirving them 

rapidly by artificial heat. The drying is beat effected by placing 
them upon an opea cloiJi stretched ti^itly upon a frame, and sup< 
poited a few feet above a stove. Care should be taken not to 
i-aise the heat too high, as the green shades' change to red at & 
temperature near that of boiling water. By this process I have 
succeeded in preserving the delicate shades of red, puiple, aad 
orange, of the species found on the coast of New Englana, speci- 
mens of which are in the Uuaeum of Tale College. The sama 
procesa is equally applicable to Echini and Crustacea." 

SUk from Eggs ofFith. — A French savant has lately discovered 
that certain fish contain eggs enveloped In veritable silk cocoons, 
£ach e^g measnres thirty-five centimetres long by thirteen broad, 
and weiglts two hundred and forty grammes, and is covered with 
tSky filaments, which may be employed in weaving. 

The LitOeFoUa of Africa. — The smaU people of Equatorial 
Africa, recently discovered by Du Chaillu, snout 1° and 2° south 
latitude and IS' east longitude, are described as of migratory 
habits, and as changing their temporary shelter under trees from 
one place to another. While- the inhabitants of this mountain 
region are lighter in color than those of the sea-shore, these 
Obongo are still less dark. The^ have only short tufts of hair 
upon their heads, and are thus strikingly distinguished from tbe 
settled inhabitant, who wear large turrets of hair upon their 
heads. *' The following are the measurements I was enabled to 
make : The only adult male measured four feet and six inches, 
but as one of the women reached five feet and one quarter of an 
inch (she being extraordinarily tali), I have no doubt some of tbe 
men are equally tall, and some perhaps taller. The other women 
I measured had the following height : four feet one inch, fom* 
feet seven and one-quaiter inches, four feet feet five inches, and 
tbe smallest, four feet and onB-quart«r of an inch," 

PALAOHTOLOQICAI. gUHJUBT. 

Oigaatie Dmotaurian in the Oretaetout of New Jert^. — E. D. 
Cope exhibited the remains of a gigantic extinct Dinosaurian from 
Uie cretaceous green sand of New Jersey, viz., portions of the 
under jaw with teeth, of the scapular arch, including supposed 
clavicles, two humeri, left femur, right tibia and fibula, numerous 
phalanges, lumbar, sacral, and caudal vertebm, and numerous 
undetermined fragments, Remains were found about two miles 
south of Bamesboro,' Gloucester County, N. J. The bones were 
taken from about twenty feet below tbe surface in the top of tho 
" chocolate " bed, which immediately underlies the green stratum, 
which is of such value as manure. 

The discovery of this animal fills & hiatus la the cretaceous 
fauna, revealing the carnivorous enemy of the great herbivorous 
Hadrosaurus, as the Dinodon was related to the Xrachodon of the 
Nebraska beds, and the Megalosaurus to the Jguanodon of the 
European Wealden and Oolite. In size this creature equalled the 
Meguoaaurus, and with it and Diaodoa oouatituted the most fur- 
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■idaUe ftpa of inweiiNu tavTMtiU TortsbnOM of wyoh m hat* 
SBj knowledg*. In ils dentition and haga preheDsile cUws it 
naembled aotatj itagtioatam*; but the (emur, reMmbling in its 
proximal rogioM ■v>n luarlj dist of tin Igtuutodon, indicated tiw 
probabia nilitoarci oTotber aqnally important differenoea, and it~ 



J)ittvMrp t^ m MatlDdim at Ookott. N. T. — Dodng some recent 
•icavaliona (3^t«mber, 1866) made by the Humony Mills Co., 
Coboes (about one Uwaaand foet below Cohoea Falls), a namber 
of pot boles were diaoorered in an ancient bed of tne Mohawk 
Birer, one of wUdi 4wataiD«dtbe tower jaw of amastodon imbed- 
ded in peat and drift wood. Tben pot boles ar« worn in the Hnd- 
aon Kver riuJe, ^MMit abondred feet above tbe pnsent bed of tlw 
Hofaawk, and about a mile from where it enters the Hudson. TUm 



oonlaininc the ramains was about two hundred uid fifty feet 
Rvm the aoianbaakof theUobawk. The jaw, which waa in an 
exoellant state of iii«serTstion, mesBured about twenty-fiig^ 
inches in length and twen^-two in breadth between the ooudf lea : 
on the li^tt ^de there was one molar, and on the left two, one c^ 
wUch was foor Inches and the other six and one-half Inohee in 
length. A considerable portion of the skeleton has been fonnd, in 
% good state ofpreservraon, and avlduitlf belongs to the oommon 
mastodon of North America, lie hnpetfeot ossifioaticMi of the 
epiphyses shows that the animal was comparatively young, thoi^ 
ft female. The |rit In whieb tbe remains were found was abmit 
Ibr^ feet deep; the arrangement of the materials showed that 
they had been deposited randly, and a part of a bearer dasaiifoand 
Bear tbe bottom, would Inifieate that tba whole had been swept in 
Iff a fresheL No other "■i""«-l remains were found except taose 
■teady mentiraied. although the " bearer sticks " probably ind^ 
oate one contemporary of ue mastodcni. 

lek&fo»auria» iSJxn. — A specimen of the £ UMtuvtirU, re- 
cently obtained at Banow-on-Soar, shows a la^e extension of the 
dermal covering upon the surface of the slab, seeming to indicate 
that the animM had a prominent ridge alone the dorsal region, 
similar tn aj^tearanee to that which tiie maws of tbe pond-newt 
(TWAh) crittatitt) ixesent in the spring. 

jr«as Fo—a BqBM*. — U. D'Andtiao has reoentiy described, be- 
fore tbe Frenob Academy of Scienoes, a new fossil reptile found 
by U. Frossard In the bituminous sobist near Autun, Saone et 
I^ire. There were found with these remains some fish, ooprolites, 
and plants, at a depth of two metres below a qnatemary deposit, 
in a stratum five to six metres ttuck, two and a half of wbidt are 
now worked for the manufacture of mineral oil. The new reptile 
belones to Prof. Owen's Ganooephali, slmnge vertebrates, with 
ill-deiuied characters, apparently representing the embryo age of 
reptlleB, just as the Ganoids, wiui inoomplet^y ossified vertebis, 
represent the embryo age of fishes. The new fossil has been oaUed 
Acttjiodtm. 

Dinotaariim B^UU/rom Oit Btroaherg MoUHtamr, 80. .A/riea.—' 
VtoL X. SL Huxley exhiiuled the speouaen to the Geoh^itad S»> 
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tit^, in Noreinber, 1666. It is a porHon of & right femnr, ftren- 
^-fire and n half inches long^, eo that tb.% entire bone may be mfetj 
Hsomed to have exceeded thirty inches In length. The peculiar 
form <rf the bone, and the cfaarAiHers and poflilion of the trochanters, 
leave no donbt of tiie Dinoaaurian affinities of the raptUe to wliich 
ft belonged, which must have been comparable in point of size to 
its near allies, the Megalosannu and the Ignanodon. To th« 
former of these it possesses the closest affinity, but i^ers in the 
proportkinai size and forai of its trochanters, and in its mtich 
neavier proportions ; and the anthor proposes for it the name of 
JEmk^aauTua Brttwnii, 

Anlhrakerpelon, a Nae Fottil B«pt3e. — Prof. Chren has dewnibed 
• new fossil reptile, nnder the aboTe name, (W>mlhe ooalbeds of 
Llantrissent, Glamorganshire, Wales, from the loirer part of &» 
"middle," if not fh>m the npper <tf the "lower" coal measures. 
It is intennediate in else between Bi^hetes and Dendrerpeton; 
the ritw are longer than in any icnown Laltyrinthodont, and with 
the bones ot the limbs indioalo that the animid belonged to that 
low air-la«athing type which, with derslopmental condition of the 
bones like tJiose in some fishes, and rery common la Devonian, 
ihowed ftwms of tb« skeleton more l^e those in Sanrian reptiles 
than In the modem irir-bFeathing Batraohlans. — Btader, Jan. 7, '66 

Nt» Dmotmo'imt. — A new dinosanrian has been fonnd in tiie 
Woalden Formation, Isle of Wight, by Bev. W. Fo«. The ani- 
mal, for which Prof Owen has proposed the name of FolyaeanOutM, 
was over 6 feet long from t}ie shoulder to the romp, had a massivQ 
tail 6 feet long, legs about 4 feet long, and a broad short foot. 
It had a bony armor of plates i an incu to 4 inches broad and i 
Inch thick, excepting along the back, oTer whi(^ tiiere was a 
great buny shield ; and along the sides of the body and taiU tbsn 
were siriue-like bones, some of which axe 16 inches long and 
weigh 7 pounds. 

Ardu^ptayx. — On one of the two slabs troia Solenbttfen con- 
taining remains of the Arctueopteryx, there Is a " crescent shaped 
nrotnberanoe, wlil(4) is prononnced bv Mr. Evans to have been 
one to the remains of the crontum of me ArclueopteTyx, and even 
the form of tlie brain cavity and position of the brain, — botii omi- 
tbie in cliaracter, — are supposed to be made out." 

QMadnqMd Birdi. — In a snpplementsir votnme to Prof. Hitcb- 
OO^'b Work " On the Ii^noloKy of the Connecticnt Valley," ftw^- 
ther ooQsldeiationB are adduced m favor of the tiird-Iike and quad* 
rapedal diantoter of the foot.maib. Beptalian birds and bird- 
like rsptiles will probably be dlsoovered, filling ottt the class 
Ba ir orma, lately proposed by Hr. Beely for the Pterodactyles. 
Evidence Is now oocnmnlating of many links iMtween the re^itile 
fnd the Irfrd, already oon^dered as most closely related. We 
bavs a bird with teeth, and a long tidl and hooks on its wings in 
the ArxAaoptenpi ; we have a r^>tiie with wings and probably 

Slamage in the Pterodadiflt ; and now it appears, feam the evt- 
ance of the Comiectiont sandstones, Uiat there existed strange 
Ibnr-footed birds, the wings probably provided wUb feet-liis 
VsmmltieB, abo po— ori ng t^ls, and covered with feathers. 

UigitirB^yCoO^IC 



AmiDAL OT 8CISKTIFI0 DIBCOTEKT. 



CLIKBIKQ FLASTS. BT CBASLBS DABVDT. 

" Plant! become cllmben in order to rencfa the li^t, tmi er- 
MSe a IttTge eartkce of leaves to its actJnn and that of the free air. 
Their adTantage is, that they do it with wonderf\illy little' expendt- 
tore of organized matter in comparison with trees, which have t* 
aapport » heavy load of branches by a massive tnink. Of the 
different sorts of climbers, hook-climbers are the least efficient, at 
least In temperate climates, as tiiey climb only in the midst of an 
entangled mass of vegetation. Next are root-climbers, whloAt 
KTS admirably adapted to asoeBd naked faces of rock ; but when 
they dlmb trees, ttie^ must keep mach in the shade, and follow 
the tnink, for their rootlets can adhere onlv by long-continued 
and close contact with a steady surface. Third, spiral-twhiers, 
with leaf-cIlmbers and t«ndril-bearers, which agree in tiieir power 
of Rpontaneonsly revolving and of grasping objects which they 
nacn, are the most nnmeroos in kinds, and most perfect in mech< 
anism; tiiey oan easily pass from branch to branch, and secnrely 
ramble over a wide and san-lit smface." ..." Why have 
nearly all tiie plants in so many aboriMnally twining groups been 
converted into leaf-climberB or tendrifbearers t Of what adTttn- 
tage con Id tills have been to themP Why did they not remiun 
simple twinersP We can see several reasons. It might be an 
advantage to a plant to acquire a thicker stem, with sboit Interw 
nodes, bearing many or large leaves ; and sach stems are ill-fitted 
for twining. Any one who will look, during windy weather at 
twining plants, will see that they are easily bfown from their sop- 
port ; not so with tendril-bearers or leaf-climbers, for they qnicklT. 
and firmly grasp their support by a much more efficient kind of 
movement. . , . From posaeaalng the power of movement 
or contact, a tendril can be made ver^ long and thin; so that 
little organto matter Is expended in then- developatent, and yeta 
wide cinJe is swept." — •/Wnal of Liimaan Soaety, 1866. 

TEQETABLS FAKASITE8 OP ILkS. 

At a recent meeting of the Qnekett Miorosooplcal Socte^, a 
paper wsiS read by Dr. l^bair Fox, on the " Vegietable I^ra- 
fiitiEm of Living Beings," of no uttle interest, as bearing upon the 
"blue mist" question raised by Mi. Glalsher. It has been sug- 
gested that the blue ndst may be doe to the presence in the 
aimosphere of the spores of low forms of vegetable Ufe. Dr. 
Fox's paper embraced an account of die life and influence of . 
minute fungi in general ; showed that the presence of cell-struo- 
tores was to be expected in ail situatjona to which the air has 
access, their discovery hitherto having been delayed by the 
absence of observation and the want ola sufficiently high-pow- 
ered microscope. They are especially prevalent at such seasons 
as the present, in which rusts and mildews have abounded. 
These germs are very light, and can be easily wafted by the air 
from puoe to plaoe. They seem not only to be found in spots ac«e»- 

UigitirB^yCoO^le 



Bi(»iOisr. tS9 

slbte to the external air, bat also deep in the tissoea of living 
tbiogs, being carried inwards bodily b; the growing tisBuea, in 
the same wsy that partioleB of charcoal get into the interior of the 
. intestinal Tessels ruaning to the liver. la ordinary '■ring-norm," 
the fuogi which are the caiue of the diBease. according to Dr. Fox, 
get into tlie hair fcdlide, reach the root, and are earned up by the 
growing ehaft into the body of the hair. In like way, rosta eSeot 
an enti-anca within the leaves of grownrup plaats, bat at a very 
early date, throDgh the first cotyledonous leaves. Wc are led to 
suppose that the entrance of nuldews and ruBts ia oftentimes at a 
very early date, and that the genua lie dormant, often for a loDg 
liaie, mi the lavtwable opportunity arrives for their development 
Fungi, never appear to nourish oo healthy surfaces, but always 
on tEos» whiidi belong to devitalized beings, and only coastitut« 
disease when th^ ue developed to an excessive amount. The 
author entered into the queation of the polymorphism of fungi, and 
the effects tfaey produce in disease, showing that these are cbemi- 
icsl, meoluuiioal, and vital. Alter speaking especially of ring- 
worm, he ooDcIuded — and tliis is the interesbng point in reference 
to die "blue mist" — that the prevalence in oiidue amount of 
microsoopio fungi is always coincident with that of epidemio dis- 
eases ; that the two could not be re^rded as cause and effect, biU 
were bothhelpedoutbythesameinfiuence. Whatever debiliUtt«s 
man renders him more liable to epidemio disease, and whatever 
induces an unhealthy state of vegetation favors the rapid devel- 
opment upon it of fungi auch as constitute rusts, moulds, and 
mildews ; but these do not seem to be capable of producing aujr- 
thing like epidemic poison, which is probably not vegetable m 
nature.' The existence, then, of the " blue mist," suppoung it to 
bo due to vegetable genus, oaa only be looked npon as a ooinol- 
denoe as far as cholera is ooncemed. — Seader, 18&S. 

a WHAT PAKTfl OF PLANTS THE POTABH KESIDSa. 

On this subject scune curious chemico-agricultural inquiries have 
recently been reported to the French Academy by Mr. Isidore 
Pierre. - The object of thia savant's researches was to discover 
in what parts of cereal plants, and during what seasons, potash is 
most abundant. In carrying out his investi^tiona, the greatest 
care was taken to insure the examination irf the corresponding 
parts of several specimens of com. The plants were analyzed 
before flowering, ta bloom, and in the fruitrtime. From a great 
number of Bxpenments the author draws the following conclusions : 
1. That in the various parts of the plant (leaves, nodes, and inter- 
nodes), the proportion of potash increases in a well-marked man- 
ner aa we pass from the lower to the upper parts. 2. Thatia 
parts of the same name and posidon this proportion tends to 
diminish as the plant advances towards the period of ripening. 
Sometimes thia diminution is much less marked in the leaves th«i 
' 1 tiiB nodes and intemodes. It seems that potash salts play a 
mrtant part in the life of plMits than soda salla ; in fact, it 
t the former predominate in those parts, while soda ia 
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g— wBt ItNmd meat mb^MlMit in Oe Btmotarea wkich are esl-tt- 
Mt devuoped, aod wboM office la ntber temporary, or, at lesAt, 
of MM»dM7 impoitutoe. From tliese fiu^ts, it will be seen that 
tba adrenuiei ol the employment of common s^tt as a maaare 
bftve ft new ngaammt in tlwb fovor, eo Ctr aa rdetes to Uie caitt' 
nttonofoorn. Tti« nodeiof CMentoeoubdn ftn enwmousqoan- 
tt? of potaal), nune than 4.6 per cent cnT tiieir eatiTe weight, ud 
nearij twlfthat of their aahea. 

n« tern TInegu Fluit to ^qtUed b> a too^, leWlier; (ofnmf 
floD, whtdi mtder certain dicamalaBoea makea ita appeanuaoe Ik 
nocbarine Bololloas, unde^icrinK the ftoetona fermentBtion. It is, 
no doubt, eaamtially the aame g^aot m that which occurs in a leaa 
oonnMtol fonn tn the Frenob Tineear vata, and which encruata the 
bnutt^wigi or akavtega used tn the Qerman prooeaa. 

Vinegar {danta are freqnenQr emplotjred in domeatle eoonony, 
for the nutanboture of vinegar ; and a well-grown specimen beera 
oonsidecaUe reiemblanoe to • piece of buckskin leather that has 
be^aoaked In water. If aroangrlnegarplantiaplacedlnareud 
oontaining half « gallon of brown augar uid water, to which a 
IMle tread* mav be added, mm) is kept in a dark, warm plane, it 
growa rqrfdW, ohieflr by aooeadoo to its lower enrfeee, and it ex- 
tenda latMRdi; nntU ft reai^ea tlw aides ol the reaae], tin fonn of 
which it aammes. In a moatii or six weeks, the aaoehulue si^b- 
lion will be oonverted into strong, w«ll-flaTored rinegar. IIm 
~'— It ia then raBMTed,aiultlte vinegar is boiled to kill ^spcrna 



plant 



At the close of this prooeas of Ttaegar-making, the plant will be 
Coond to have increased greatly in thickneaa, and the nnder w 
newly-formed portiohs will be (» a softer and looser textare than 
ttte upper layers. In this condition the plant is readily divided l>y 
horiaoutal ai^tting into two or more layers, one of which, if 
plaeed in a fteah aolntion, will soon excit« the vinegar fermenta- 
tion, and Inoreaae in bulk, while the aoetio wAA is being fanned. 
—MmmtfU QdMUrij/, April, 1860. 

THE S0CAI.TFTUS. 

TbeEticalyptilsofAnstralia,reoentIyintrodnoedfaitotbe "Jsti 
iSm. d'Acc^nution" of Alglera, w3l iMomne of much importance 
Ik tbe French cokmles of Algiers. 



"metrea"Mid above, and its diameter, at one "metre" ft'omtbe 
ground, is about seven "metres" and more. The bcofds mode 
out of it are i^thout any imperfectioa, aad their length is ot aboot 
sixty " metres." The wood, wUch is very bard, and of a denaty 



pollaii. it la of gveafc nae Ik oi^iiBiet-woiik. , 
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by ttn inciiion in £a bML 

tialsanaio, and are mooh litod by the beea. The Eno^rptos ta 
t<4>-«aoted ; that l> to my, its toote peaetnte verttoally into the 
noand. Itiaaiie«Tgieen,uidtheleMrMnMtaiUelhMectftli» 
bnrel. When the tree 1>m &lreftdT the height (rf about faiW 
** metf^s," th« latent bnncbeB dBreiop UwnuelTea In a way frhicn 
is really eztraordinuy. Some of mem measure about thirty 
"metres" in length. Imagine a tree hi^er than one fanndrea 
<* metres,'' the top of which Iws a cHtoumfereaoe of nearly two 
hundred "metre8,'*Bslargeastheioofof achuioh. The seed of 
the Booi^ptai is Ttaj small, and looks like toliaooo-aeed. Its 
Istaral brandies are veiy numsrsus, and filosely ooUeoted uoimd 
the priiM^iai stem. 

BOTAHT OF BBAZIt. 

The following facts are ttom notes taken of Prof. Agassls's le<y 
tores before the Lowell Institnte, Boston, Mass., in October, 186S, 
from his penoaal examination in Braidl : -~ 

In speaking of tlie extraordinarily ptofiue vegetation of the 
valley of the Amason, Profesaor Ansdz said it eovered the whole 
BUFfaoe of dte laiul, and eDCCoacitM npcm (he water. Indeed, the 
qnanli^ of watm plmits is as remattable ae that of terrestrial 
irianta. The density of the land Tegetatkin is so great that tite 
Mly means of ttavemig the ooaBUyls by the water oowses, and. 
Then the traveller leaves these, he mnstctit his way with the uce ; 
so that, however oivilinalion may extend hece, there can never be 
any extensive land oammmucaMon. on aoooont of the great 



expenditure which wontd be rec|nired for bridges. 

Wwda cannot express tlte vane^, beao^, andeouiuu>aMuu>>u> 
this vegetation. One of to most striking ebanoteristfats is iu het- 



plants ot Ot» same species, found dde t^ side. Tk 
Btand alone, in open qpaoss, hot an dolhed and ii 



textgeneity. 'iDiere are not simidy a few kinds finmd together, 
presenting sameness and monotony, as at the norlh. On (£e toor 
trary, there ace hardly ever two tnea ti Om same Und, or two 
_. ._ ... .,_ ,___^ _,:.. t_-.i- The trees do not 

d interlaoed with 
. This oharaoter 
(tf the vegetatbm extends ov^ the whole basiD. In the lakes the 
aqnatie pwits grow so thkkly that the traveller, threading his 
way among them with aboat, suls for miles without seeing ^ther 
water OF Mrth. 

He observed that the most laomfaient featore oi the Amaaoniaa 
vegetation is the ^esence of innamerable palms, in the form of 
trees, biisheB, and areepen. We look in v^n for^nes, mi^tlea, 
itaika, wUlow, and other trees familiar to us in the United States. 
Hie aspect of vegel^on, the charsoter of the trees, and their 
combiaatianB, change as we travel. Of (he palms, one varitdj 
rtoes to the height of one hundred feet before sending out Ua 
leaves, wUch crown its lop like a dome. Another variety sends 
out its leaves immediatoly from the root. The flowers and fruit 
oC the palms also vary. Some of them bear nuts of peouliarfona, 
others Dentos, sod the frnit tf some oC tham sticHigly lesetaUes 
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pwtehM. oberriw, uid gt^M. Etwb re^n pradnoea Its pecniiar 
fruit. Tke leaves of some of the species were so large, that fae hud 
•eea two men sitting In the udl of one of them. Some of these 
leavea meumv thirty to forty feet in length, and ten toMeen feel 
In wMth ; and area when diy mm tii them was • heavy toad for 

In examining the ground of the direiKty of the palms, be s^d 
he bad fbond it to rest cm the arrangement of the leaves. Tho 
lesult of the iavestigaUou of this anangemeDt was the discovery 
that the learea occupy as much space as possible. Mid tiiereby get 
aa much of the smrvoondine infliteiioes as tt is possible for tbem to 

_u._._ ... __, . 1^^ J,^:._^._._, ..._..__ 



lower and which the hU^her order. Observing that tbe leaves 
fim germinadng were Ian-shaped, and tliat the yonngest palms 
bore £ui-ahaped leaves, and considering that the yomiger palm is 
Inferior to the adult, be tiad no doubt tliat the fan-leared palms 
were the lower order, uid were the first to appear npon Qie earth. 
This was an important &ot b> be known in the investigation of 
fossils, and in comparing the embryo&io with the later conditions. 
Passing to other bmlues of plants, he said there were other rep- 
resentatives quite aa abtudant as the palms. One of the most 
■urprising featuna of the vegetation were ^e innumerable or- 
cbidtt, growing as parasites upon other plants, twining around 
them, or faang^g fiom them, in great variety of colors. Nearest 
akla to these were the various species of the bfljiana family. Of 
plants allied to our own trees there were none. Thwe was not a 



tingle representative of the cattin family, except a small willow 
growing in themnd-data of the Amazon. Of the beriwoeoBS plants 
lound in our latitode, such as tbe rannnonlns and (he mustard- 



plant, there were no representatives. The pepper family had n 
merous Te|»«Bei:^atives, some growing to stately trees. Ther& 
were also numerous trees of the genus Laorua, such as sassafras, 
camphor, and cinnamon. 

He called attention to a very peooliar featni^ of Bra^ian veg^ 
station, namely, the Mately forms of plants which with ua are 
but buimble pUnta. These also have a marveltons dirersity of 
foliage and bean^ of flowers. Tbe papilionaceous plants have a 
divermty of which our plants give us no idea. Another peculiar 
feature, is that plants widely differing; from our own have uses 
timilar to those of otlier families at £e north, bearing fmits re- 
semtiling nuts, peaches, and plums of northern growth. There is 
also an extraordinary diversity of timber and wood soitable for 
cabinet work, delidous fruits, and great weaithofmedidnal plants 
anddyewoods. 

BOTAiaCAL SmOUBT. 

Sand Food-Plani of Stmora. — Dr. Torrey has described and 
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I of oxygen and atmospherie air, it bnras rapidly ; 
» placed in oxygen mixed with hydrogen, nitro- 



dnBTv root-pftrarilio riwrt, of the region at the head of the Golf 
of C^ifoniia. It had been briefly noticed before as a, new e^enus, 
Allied to the rare Uexican CorallopkyUum (Kunth), or Letmoa 
Qjaxaxz*), and to tlie litUe-known Callfomian Pkolirma (Nuttal). 
^eie stnuige plants, thougii jnstly regarded rather Monotro- 
psoeouB than Orobanchaceons, are still obscure. Growing in a 
sandy desert, aJmoat covered by the sand in which it lies, this 
plant wae found by its discoverer. Col, A, B, Gray, to form a. con- 
siderable part of tue aiutenance of the Fapigos Indians. It is said 
to be very luBcions when first gathered and ocwked, resembling in 
taete the sweet potato, but far more delicat«. 

Absorption of Carbonic Add by Planft. — M. Bonsainganlt has 
recenljy made eoroe, experiments, reported in vol. be., " Comptes 
Sendus," on the absorption and assimilatdon of carbonic acid by 
leaves exposed to sun-light. His resnlta are as follows: I. Leaves 
exposed to the snn in pare carbonic acid do not decompose this 
g«s, or, if the^ do, it la with extreme slowness. 2. Leaves ex- 
posed in a mixture of carbonic acid and atmospheric air rapidly 
decompose the former gas ; oxygen does not seem to interfere in 
tbe phenomenon. 3. Carbonic acid is rapidly dciiomposed by 
leftves when that gas Is mixed with either hydrogen or nitrogen. 
Qtike anUior has pointed ont stnne analogies of these phenomena to 
the slow combustion of phosphoms under certain circumstances ; 
thus, phosphorus placed in pure oxygen does not become lumin- 
ous, and does not burn, or, if it does, bums with excessive slow- 
ueasi in a mixture of oxyg« 
it also bums whea placed • , „ 

gen, or carbonic acid. Phosphorus, which does not burn In pure 
oxygen at an ordinal^ pressure, becomes combustible when the 
gas la rarefied ; and M. Boussinninlt found that, similarly, a leaf 
l^aced in rar^ed pare carbonic acid decomposed the gas and 
evolved oxygen. See also vol. Ixi., " Comptes neudus," for a con- 
tipnation of nis experiments. 

The Qigaidic Begwia. — M. De Candolle, President of the Lon- 
don International Hoiticultural Exhibition, held in May, 1866, <ut- 
nounced that a recent very exact measurement had been made of 
tiie diameter of the trunk of one of the gio;antic Sequoias of Cali> 
fomia. The tree was the base of the "Old Maid,^ the stump uf 
which now serves as a dancing floor ; the measurement was made 
by Mr. Se La Bue and his assistant, on a slip of paper stretched 
across the whole diameter of the section (36 feet 6 inches, at 6 feet 
from the ground) , and tbe rings were careiiilly counted and matted 
on the slip, —on one semi-diameter 1,223, on the other 1245 ; tbe 
mean 1,234. — making the tree aboat 1,226 years old. 

Botting of Frail*. — M. C. Davaine has presented to the French 
Academy of Sciences a note on the " Botting of Fmits," in which 
be Btat«B that the natural rotting of fruits is ordinarily due to the 
development of the mlcrosoopio fungi, Mueor mucedo and Peni- 
^um glaueum. The thicker the epidermis of a fruit, the longer 
It will keep. The author points out the diflerence in the progress 
of the change under the itmuence of the two fiingl ; that produced 
by Mticor being much more n^nd tiiao that set up by PatieiUutit. 
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" Prooeediiiga of the Sod6t6 Helreaqne dcs Sci. 
Kat,," 1866, wUte mastard s«ed wUl Mnnioate below 32° F. ; 
Siifotimm r^pau U ft littls abore 49° F. ; Indun com M 48° P., 
bat Dot below 42° F. ; HBunDm at 50.4° F. ; melon seed at 63° F. 
8e«d> will not gemdnate abov« mrtahi temperstares, varying^ wittL 
their nMtdea and the amount of mobdirepreseBt; thna the greater 
part of ■omeZrqww seed did not gerndnate above 83° F. Thm, 
•eedi odIt germinate between certain limits of temperature, and 
thoae which can only do so wiUUn nanow Ufoits are least able to 
axtend themselves geographically. 

Tkt CJumfft ^ Leaea.—Tba oanseof the beantifalthitawfiich 
our ft>liage aasames during the anramoal months has long been 
a anbjeot of inTestigatioa, and many are the hypotheses that iiane 
been pot forth in explanaiatm. 

U. Frimv, who has deroWd consider&ble attention to tiito snb- 
jeot, statea, as the resnlt of a series of experiments, that he had 
auooeeded in resolving the green coloring matter of the leaf 
(eJUonipi^H) into two components ; one, a jellowiah gubstanee, be 
sailed ph^Ooxtmihiit, the other, a Une nuuter, for wMch he pro- 
poMd the name ptufUoeganii*. By concddering tfae bine as more 
evanescent, tlie different shades of yrilow leaves might be pro- 
dnced. 

These views were vety eonerally accepted, till recently FttmJ^ 
has again appeared, essenti^ly retracting Ida original views. He 
DOW gives, as the result of aabseqpent experiments, the new sup- 
position tiiat dUonphj/U is a rimp)e green coloring matter veir 
nnfixed, bring influenoed by vegetMlon, thus pasdng tbrongn 
varied modifications. 

M. Carey Lea, of niiladelplila, has lately advanced a ttemy in 
whh^ he oonaJders light as the primary cause, prodnoing photo- 
graphic changes of c^or. 

During the healthy state of tbe le^, vitality oonnteracts this 
influence, but as the fall approaches the frost begins its work ; 
the petioles dry up, Qte leaf gradually loses its firm nold opon the 
branch, then toe action of light, no louger held in check by Ae 
vital principle, predominates, tbe leaf falls away, but in fading 
acquires ttkose brilliant hues Otal variegate our forests. — SeuHlifii 
Amerieta*. 

Th« OiatU Badith of Java. ~The Bmhannu aaudafut, the ^ant 
ladiab of Java, wliere it is known as Mongri, has been recently 
Introduced into England, and is found to tluive extreme^ well in 
emnmon gardens, tita seeds germinating easily, and tbe plants 
producing a profltsion of blossom in about eig^t weeks, the plant 
often making a growth of five or rix inches in twen^-fonr hours. 
The root is not eaten, only the pods, which often atttun a length 
of three feet. The plants Hhould be tied nprigfat. as they produce 
from fifteen to twenty pods each, growing in ftintastic and irreg- 
ular shapes. Eaten raw, the Rai^anus has much the flavor of the 
most deUoate radish, and is a great addition to a salad. When 
boiled, it sbonid be served np on a toast like aspaia^s, which it 
resembles in flavor, bat with a dash of the taste of eajdf green 
feaa added. The pods also make a good pickla. 
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Boarea of ZUne.— The Eola-ont of trojrioal Wert A&ica, tli« 
Beeds of which have from time immemorial been highly prized as 
a tonic b^ the natives of that region, have lately been ehown. by 
Mr. Dauiell and Dr. Attfield, in two papers read br them before 
the Fharmaceiittical Society, to contain theine. The Kola-tre« 
(^Gola acuminata, Robert Brown), aUo known by the name 8ter- 
eulia acuminata, belongs to the natural order BUrcaiiaeea. la 
' Soudan its seeds are caued ' ' gnru-auts." It is the fifUi sonroe of 
the alkaloid theine or caffeine with which we are at present aiv 
onainted. The others are the tea-tree Thea, the coffee-tree C^- 
fea Arabiea, the Paraguay tree or mat6 Ilex Pamffuaymtu, and 
gnarana PotiUtata torbUis. The seeds of the latter are extensively 
used in Braail for the preparation of a sort of cocoa. It has often 
been temarited that theine is contained in the beverages in nse 
among three-fourths of the human race. The discovery of this 
^Ikaloul in the kola-nat, which is mentioned by all African travel- 
lers as being an important article of commerce, still farther oou- 
firms the truth of this remark. 

NiiMlm' of Utftd PUmtt. — "Goffinos" states that, aooordhig 
to a German author, the number of useful plants has risen to 
alwut 12,000; but it mast be remembered that these reseuiches 
have been completed only In certaia parts of the earth. There 
are no leas' Uian 2,600 known economio plants, among which aro 
iieokoned 1,100. edible &uite,l>erries, and seeds; 60 cereals; 40 
nnonlljvated edible graminaceons seeds ; 23 of oUier families ; 260 
oomeetible-rhisomesr roots and tubers; SToaions; i20 v^gptable^ 
and salads ; 40 palms ; 32 varieties of arrownxd ; SL sugars ; 40 
saleps. Ylnous drinks are obt^ed &om 200 plants; arcHnatioa 
&om266. There are 50 Bubstitotes for ooffoe ; 129 for tea. Tan- 
nin is preeent in 140 plants; caontchouo in 96 ; gntta-percha la 
7; reun and balsamic goms in SS9; wax in 10; grease and 
essential oils io 330 ; 8S plants contain pota^, aod», ftnd iodine x 
650 contain dyee; 47 soap; 250 fibres which serve for weaving; 
44 are used for paper-making ; 48 give materials for rooBog ; 10^ 
ace employed for hurdles and copses. In building, 740 are used ; 
and there are 616 known poisonous plants. AcoortSug to Endlicber, 
oat of the .278 known natural families, 18 only seem, op la thst 
prewnt time, to be perfooLly oselesa. 
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TBS aOLAB BTBTEK. 

The tdHawing catelogne bu been compiled expready for the 
"Bcientlfio American," Mid embraces all the members of the solar 
■vstem known np to January 1, 1866, except those comets whose 
•ulptical orUta have uotbeen well ascertuned. Although America 
was tat« la the field of astronomical research, she h&s sliared wiA 
the old world the glory of some of the grandest discoTeries in 
Htronomy. We c»n ctafm a new ring and satellite to the planet 
Satuni, euvea planete, tmd upwards of twenty comets ; — 

PoMtf 



TMwik 
Sgaria . . 

Bnoomia . 

!!»«■* '. '. 
Melpomea* 



FhoBM . . 
ProieridDe . 
Xaterpv . 



. PUu», at Palaima, Jul, ISOl. , 
, Olbcn, Bremen, Muoh 3S, ISOS. . 
, HardlDg, QoUineen, Sept. 1, 1804. 
. (Hbera, BrMnen,»»o. 39, 1807. . 
. Uowka, Driewan, Hunh 8, 18i5. . 
" Jnlj 1, 1B«. . 
. Bind, London, Aug. 13, ISIT. . . 
" " OoL IB, 18*7. . . 
. 8nh>m, Iieluid, Apnl 35, IWS. 
. l>eaupHia, Naples, April IS, 184). 
" " M»y 11, 1860. 

. HlDd, LoodoD, S«pt. 13, 1850. . . 
. DeOupuia, NKplea, Not. 2, IBSO. 
. Hind, Wdon, M«7 19, 1851. . . 
. DeOwvis, Kkples, Jal; 29, 18S1. 

" " March 17, IBSl. 

, R. Lntliar, Bilk, Ger., April 17, ISSI. 
. Hind, London, Jnns U, 1851. . . 

" " Ang. Hi, 1B5J. 

. DeOtiparii, Nftplet, Bept. 19, ISS3. 
. Ooldadimldt, Pvis, Not, 15, 1851. 
, Hind, London, Not. 16, 1B51. 

" " Dec. 15, 1853. . , 
. DcGMpitris, NKplea, AprU 6, 1853. 
. ObaoonukC, Hara«il1ei, April G, 1853. 
. B. Lattier, Bilk, Uuidi 5, 1853. . 
. Hind, London, Muob 8, 1853. . . 
. E. LuOier, Bilk, May 1, 1851. 
. Pagson, Oxford, Nov. 1, 1851. . . 
. Bind, Loudon, Jul; 13, 1B51. . . 
. FergnsoD, Waahington, Sept. 1, 1864 
. Goldgobmidt, Fftria, Oct. 16, lS5i. 
0, Pwia, Oct. IS, lS5t. . 
" April fl, ISiS. 
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R. Lather, BUk, A^ 19, IBiS. . 
aoldBhmiilt, pBjis, Oct. B, 18M. . 
K. Lather, Bilk, OoC &, 18SS. , . 
flluooniM, Puia, Ju. 13, IBoS. . 

" " lab. S, 1868. 

OoldBhmldt, Piri^ Hu«h 1, 1860. 
« « Mmj 13, 1860. . 

Pogwni Oiford, AU; 23, IB&S. 

" " April 16, 1S&1. , 

Chddgeluiilill, Paris, Uaj 37, 1»ST. 
" " Jnm 28, ISSY, 

Facwm, Oifard, Aag. IS, 18ST. 
IL LBther, Bilk, Sept. 16, 1S6T. . 
QoidBcihmidt, Vtnt, Bept. 19, 1B5T. 



nidt. Puia, Feb. i, IBSa . 
K. Lditasr, Bilk, April I, IS&8. 
Goldnhmidt, Puii, Sept. 11, 1868. 
eearle, Albui?, BepC 10, 1858. 
E. Lnther, Bilk, SepC 22, IBSg. . 

" " MMoh M, I860. 
Chaeoniae, Psril, SepL 12, 1860. . 
QoldKbinidl, Pprii, Sept. 9, 1880. 
FergiuHHi, WaBhingtOD, Sept. 11, 1860. 
Leaser, Berila, Sept U, 1B60. 
DaQMpurij, Maples Feh. 10, 1S6L 
Tempd, Uaneillee, Usroh 1, 1861. 
'■ 8, 1881. 
H. P. Tnttle, Cunbridgs, April 10, IF 
Pogron, JUdTM, Ind., April IT 1861. 
H. liDther, Bilk, April 29, 1861. . 
SoiuKpanslli, Uilan, April 29, 1861. , 
R. Luthen, Bilk, Aag. 16, 1861. 
Psten, Clinton, H. ¥., Jan. 29, 1861. 
TutUa, Cwnbridga, April T, 1862. 
Tempal, Momillea, Aag, 30, 1861. 
Petan, Cllutoa, Sept 31, 1862. . 
D'Amrt, Oopeohagen, Oat 23, 1861. 
Peters, CliDton, Sot. 12, 1863. , 
H. Lnthsr, Bilk, Harsh 16, 1863. 
Watoon, Ana Arbor, Sapt 11, 186S. 
Pognii,Hadru,Maji, 1864. . . 
Tampal, Uamlllea, Sept 30, 18M. . 
R. Lather, Bilk, Hot. ST, 1864. . 
DeGuparis, N»pl«, April 36, 1B6£. . 
B. Lntlier, Bilk, Aag. 26, 1865. , 
Palen, Clinton, Bapt IS, 1866. . 
Jliaueienla. 



FIBIODHUX. OOHXn. 

beka .... Faaa, HatMiUes, Not. 16, 131S. . . . . 
JteVloB .... DeVloD, fiom^ Aug. 13, 1811. . . . , 

• TbeoratliaUTdliaiTered b; Le Veiiler and Adanu prior to 
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TMIla . 

raw 

MhOT . 

TaUto , 



. VliuiMikB, BouD, Htnt 8, 1868. 
. BroTMD, Kiel, Feb. 26^ 181B. . 
. Bielk, Jowpbi ' ' 



Paiidtfnweliitita. 



. P<lNI,0 



, Pom, MumUIm, Inlj 10, 1813. 

, Olben, firenNii, Huah 38, 1S16. 

. TnUla, OuibridE*, Jalj' 18, 1863. 

. Petmt, AU»Bj, N. T., Jnly 16, ISST. 

. Tsbbntt, Aiutnlia, Hay 11, ISSL . 

, BrMoikBr, Berlin, Dot 13, 1840. . . 

, Doiwti, ZlomiM, Jnne 1, 1868. . . 



Ton em 
IS 7 11 n 
13S 7 11 n 
368 in* 
116 yn. 
. SUtii 
18TSjn 



. GalOeo, P*du, Jw. T, 1610. 



t TeUiT* . 

B BhM 

I ntu 



1 Arid 
S nmbrid 



, W. Henobel, fflon^, Sept IT, 1TB9. 
" Aug. JB, 1789. 
. OMriul, Pu^, Uwdi, 1684. 

Deo. 13, IMJ. 
[•reh 35, 16S6. 
. _ _■- Bond, Cambridge, 8«pt 16, 184$. 
. Ouuni, Psru, Oot. 15, 16T1. 

. lanell, LiTvrpool, SepL 11, 1841. 
. W. Hendiel, Slongh, Jan. 18, 1T90. 
" " 1787. 
« UMron ... " 11 K .( u 

ITot BUMd . . I«Mn, LiTBTpool, Oot 10, 1848. 

Su^taf Salum. 
I Bright Bing . Galileo, I^n, No*. II, 1610. 
•1 DMk; " . Q. P. Bond,Ouibtidge,lIaT. 1],1SM. 

In addition, have since been discovered ; — Semele, b^F. l^etjen, 
BerUn. Jan. 4, 1866. Sylria, by Mr. Pogson, May 16. 1866. 
Thisbe, by C. H. F. Peters, June 15, 1866. at Hamilton College. 
Antiope, by Lnther, at Bilfc, the 90th of the series; and the 9lBt, 
anoamed, since discovered at the Obserfatoiy at Marseilles. 

■ C. W. TatUa, uaUtant U the Cunbtfdn ObMmtorr, flrtt nigeatod, In UM, 
•n Inlerioi diukfrlng u a Ine erplaiiaElan eT tho pbei ■" ■" ■— 
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covFosinoTr of thb svs. 

In a paper read before the Rojol InstitnM, March 17, I860, by 
Balfour Stewart, the following conclnsions, baaed <^iefly upon 
evidence afforded by photography, are given in relation to the 
oompodtion of the sun. 

1. The existence of an atmosphere aroand the son, ontride ai 
its laminons envelope or photospnere. This is proved by the faM^ 
that photographs of the sun are less intense around the edges 
than In the middle, which is only to be explained on the roppoat- 
tion that an absorptive atmosphere surrounds the eun, causing 
more loes of power to the rays from the sides which must pierce 
it obliquely, and thns pass through a great depth, than to those 
from the centre, which penetrate it by the direct and shorteBt road 
possible. 

S. That the "flames" or brilliant protuberances seen around 
the edfles of the moon, in a total eclipse of the sun, belonr to the 
central orb and not to the satellite. This was proved concTusively 
by a series of photographs taken during the eclipse of 1860, by De 
La Rue and others. In these, the flames are shown in the succes- 
sive pictures lo have aufi'ered gradual occultation, and to have 
been gradnaUv exposed in like manner by the moving planet, 
tiins c^arly bemg attached to or connected with the sun, ana not in 
any wise relatea to the moon. These flames, supposed to be in 
fact detached portions of the taminous envelope, or extensions of 
the same into the solar atmosphere, above mendoned, were also 
shown to poeseBS remarkable actinic power, their shapes being 
more developed and better defined on the photograph than to tk« 
eye, and one invisible portion producing a dtsunct image on tha 
sensitive film, 

8. Thattfaerearemarkingsof a regular character over the solar 
disk, called, from th^ shapej willow-leaves, ripples, etc. These 
are distinctly visible on some photographs by Mr. Kasmylh. 

4. That ue epote in the sun are openings in its photosphere, 
through which itsrelatively dark mass is seen. This isfhlly dem- 
onstrated by the order in which the spot and its penumbra (the 
sloping Bides of the opening) disappear as tiie luminary rotates. 



The diflerent views of astronomers in regard to sim-spots are 
well lUnstrated by the following opinions : — 

Mr. De La Rue and Ui« Kew observers, after careful examina- 
tion of the pictures of sun-spots, as observed by the helii^p^ph 
And trom Mr. Carrington's maps, have oome to the following oon- 
olnaions; I. SnU'Spots are cavernous; they lie below the general 
level .of the sun's luminous matter, and extend into the regions 
beneath it. S. The facutn are. portions of the sun's laniinoot 
matter elevated above the general level of the photosphere ; and 
near the limb of the sun tJtey appear relatively brighter than the 
sorroundlnff surface, becaaee, on 'account of their greater eleva- 
tion, the light which they emit is less subject to absorption by the 
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■ou's atmorohere. S. The inu'a lamiaons nuitter is of tho natora 
of clond. 4. The formation of spots on the sua is, in some way, 
Inflnenced by the planet Venus. — Axt. Notice*, 1865. 

Before the French Aoftdemj' was read a memoir on " An Ine- 
qiutUty of tfae AppiLrent Uovvment of the Soltur Spots, caused by 
ueir Depth," by M. Faye. The writerconclnded aa foUowa: 1. 
Hic spMs are not dne to projecdona or clouds placed above the 
pboto^bMe. S. They cannot b« fwriy oompared to snperficitil 
Mrata. S. They are apertarea occnrrine acddentaily in a lum- 
Inotis eiiTe)oM, whose thickness, Tariable peiiiaps with latitade, 
sopean to be about tram O.OOS to 0.009 of the aun^s radius. *. 
Uiuiy of the irregnlarilieH apparently eo capricious, obserred fre- 
quently 1^ astronomers, and attributed either to a gyration analo- 
gous to our cyclones, or to a spontaneous tendency in the spots to 
separate from each other, or to the mutual influence of neighbor- 
ing apoU, are explained simply, either by the new inequality or by 
the ooutiiraed Taiiadon of the proper movement from one parallel 
to another. 6. The astonisoing regularity observable in the 
ntoremeuts of the spots during entire months seems incompatible 
with all hypotheses which place the photosphere under the abso- 
lute dependntoa of currents developed external to llie son's 
Ducleus. The pro^;re38iTe retardation of the rotation of the pho- 
toq^ere in proportion aa the poles are i^proa<died, is so regular a 
(riienomeaon, and exerts itself throni^ such an enormous depth, 
that it cimnot be doe to superficial agents, such as the eycltmes. 

The following is the remaAable opinion and theory of Bir John 
Berscbel with regard to the nature of those curiDus objects die- 
covered by Mr. Nasmyth, on the surface of the ann, and generally 
called, from their peculiar shape, " willow-leaves." We believe 
Sir Jolin first propounded this tbeory in an article on Uie snn, pub- 
lished ia "Good Words;" bnt it does not seem to have been nola«»d 
by many astronomers. However wild the l^potheaie may appear, 
it has just received a further sanction from its eminent anthor, hj 
its republication in his new bookof "Familiar Lectores." Sir 
John says : " Nothing remains but to consider them {the aocalled 
willow-leaves] as separate and independent sheets, fiakes, or 
sc^es, having eoaie sort of solidity. And tliese flaties, be th^ what 
they may, and whatever may be said about the dashing of mete- 
oric stones into the sun's atmosphere, etc., are evidently the 
immediate sources of the solar light and heat by whatever mecb-. 
anism or whatever processes they may be enabled to develop, 
and, as it were, elaborate, these elements fivm the bosom of the 
non-lumioons fluid in wliich they appear to float. Looked at in 
this point of view, we cannot refuse to regiard them as organlsme of 
some peculiar and amazing kind ; and though it wouM be too 
daring to speak of such organization as partaking of the nature 
of life, yet we do know that vital action is competent to develop 
bolh heat, light, and electricity ." Strange and startling as is sach 
tin explanation, yet scientific men will remember (hat, when we 
knew as little about the cause of Uie black lines seen in the spec- 
trum of the sun, aa we now know about these appearances on 
the sun itself. Sir John Herschel suggested, in 1833, that very 
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exjdamatoon wbich was the foandation of the memorable lair 
aBsoanoed by the German philosopher, Eirchhoff, in 1859 ; a lav 
now nnivemUj aocsepted as affording a perfect BOlatiou to the 
long standing puzale of Ftatmbofer's liues. — Meader. 



A bolide ia a planM in miniatDre ; a small mass of matter, t&- 
TolTing ronnd the boh in a longer or shorter elbptical orbit, obey- 
ing the atune laws and governed by the same forces ss the greater 
pUaeM. Now, suppose the orbit described by a bolide to cross 
the orbit of the earth, exactly as one road crosses another; and, 
moreover, that tJie two trarellers reach the point of jnnctioii or 
orosaing at the rery Bame time. A colliBion is the inevitable con- 
BeqneDce. I'he b<Mide, wliioh, in respect to size, ia no more than 
a pebble thrown against a railway tram, will strike the earth with- 
out lier inhabituits experiencing, geaeraUy, the slightest shock. 
If individllttla happen to be hit, uie case will be different. If the 
earth arrive there a little before or after the bolide, bnt at a rela- 
tively trifling distance, she will attract it, cause it to quit its own 
orbit, dragging it ^ter her, an obedient slave, to revolve around 
her uDtal it falls to her surface. Or it may ha}>peii that the bolide 
may pass too far away for the earth to drag it into her clutches, 
aod yet near enough to make it swerve fhim its course. It may 
even enter our atmosphere, and yet make its escape. Bnt, in the 
case of its entering tiie abnosphere, its friction against the air will 
cause it (o become luminous and hot, perhaps determining an ex- 

Elo^n. 6uoh are the meteors whose appearance at enormous 
eighte our newspapers record from Ume to time. 

ite it remarked that bolides are true planets, and not projectiles 
shot out from mountains in the moon, as has been conjectured. A 
projetdjle ctmiing from the moon would reach the earth with a 
velocity of about seven miles per second. But the most sluggish 
bolide travels at the rate of nearly nineteen miles per second^ fast 
goers doing their sts-and-thirty miles in the same short space of 
tune. None of the inferior planets travel so rapidly as that. Mer- 
GuiT, the swiftest of them all, gets over only thirty miles per sec- 
ond. Hi. Tyndall states that this enormous speed is certainly 
competent to prodnoe the effects ascribed to it. 

When a bolide, then, glances sufBoientlj close to our eutk to 
^ass thtou^ our atmosphere, the resulting friction makes its eur- 
lace red hot, and so renders it virable to us. The sudden rise of 
temperature modifies its strnctore. The unequal ezpEmsion causes 
it to explode with a report which is audible. If the entire mass 
does not burst, it at least throws off splinters and fragments. The 
effect is the same as that produced by pouring boiling water upon 
glass. The fragments, falling to the ground, are aerolites. It ia 
- needless here to cit« instances of their falling. They are of uni- 
versal notoriety. Aerolites have no new substance to offer us. If 
the eartii, tlierefore, be made np of atoms, we may conclude that 
tita nniverae is made np of atoms. — AUtiia Ytar Sound. 
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ZODUCAX UQHT. 

The followlii^ letter Erom ChaoornM wm pnbUshed In the 
"Readur," 1866: — 

" The obeervAtion of the zodiwa] light at tiie epodi of the win- 
ter solstice, in latitude 45°, is not a very extraoralDtoy fact; but 
as I do not know any notice of it, it maj be usenil to mention how 
It airman under drcainstAncea when it can Im well observed. On 
the 23d December, 18S4, we noticed here, at 6.46 P. if., that an 
iotenaelj Inmlnons portion of the zodiacal tisht [dainly detached 
Itself from tke bottom of a gloomy sky. This could be traoed to 
about the oonsteUadcm Pisoes. The sky was bat indifferently clear. 
At Ibe ttme of maldng this obeerration I soaght to drtermlne tita 
jr of Ugjit whidi this portion emitted, compared with that 

_, 1 bj the stars. For this purpose I drew on paper several 

black lines between white ones of the same breadth, all eqnal^ 
distant. At seven in the erenine, the sodiacal light appearuig in 
ail Hs intensity, I disdngnishedj with difflcnlty, the white lines, 
which were about a millimetre distant from the others. This limit 
of vislldlilT was fonnd even when preoantions had iMon taken to 
obt^n a |^<eat sensibility of the retina. On tlie ni^t of the £9th 
and Doth December a diffhsed Inmtnority, which appeared to ma 
to pidnt ttte tky, was certainly more jfntmieo than that seen <m the 
Sm of ttie same month. Indeed, on tbe SOA, at 10 p. ■., it was 
poeriUe to disUngnigh white lines separated <Mily Hie third of a 
miUinwtre ftrom black lines of equal dlmenrfcHis j it was Impoadblo 
to do so on December 83. I next examined how ^isdiffiisedllf^ 
disferibated Itself, and saw that the moat lumlnons part was abov« 
a whitidi phoephweacent veil, which covered the horizon with ft 
Bglit and niminons mist ; the intennty of the Inminosity was there- 
fine not nniformly distributed. Employing a photometrio appa- 
ratus, and design^Dg by unity the lammons iutenaitf of the sky 
in the ndghbortMod of the horizon, at 25" high we bad 1.63 for 
Hie expresMon of the intensity of Uie llg^it of the sky at Ihispcrfnt; 
orerhead, Hie heavens deprived of stars, we had I.I£ for the te- 
tenti^trf the light in tliere^on of the zenith. Thus, proceeding 
firam the horizon, the luminous Intensity of the sky increased dp 
to a height of about 25", and Uien decreased as we rose trota Om 
point to the zeuitfa. At least, so it was on the SOCh of December, 
1864. 

"If we admit that tt maybe light ftom stus wUdi thus ills' 
nainates our atmosphere during serene ni^ts, we do n<4 exptoia 
why the stars shonld not be visible on a dark sky throng a trans- 
parent atmosphere. The fine divisions of the instmment used, 
whilst thev become visible when the atmosphere is less ttanspft- 
rent, enable us to see a lumlnons veil interposing itself betweea 
the li^ of the start and the observer, we know that all li^ii^ 
-absorbinr media radiate light; this medium, then, absorbing the * 
light of &a stars, radiates some li^it towards (he eaitii. On the 
8wh December, lW>m 10 to 11 f. h., and trom mldnlriit to 1 a. h., 
(the phosphorescent veil was so intense tliat the milky-way oonld 
hardly be seen. 
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" During liie night of December SO, I compared the relative 
brilliatic;r of two stars (a) and (e), marked on the map of M. Lia- 
ponnon, in the great nebula of Orion. It is well-knonn that a»- 
tronomers who nave e^)ecially studied this nebula, have alwftVB 
indicated the star d in Orion as the most brilliant of those within 
the nebnlositf . •• 

Daring sereral niffhta of this Isat autumn I remarhod that the 
star (e) shone more brilliantl; than i, Orion, which it is near. In 
wdAr to determine this, I placed a bi-refracting prism in the iat«- 
Tior of a jHismatic t«l«ecope, one metre tiling centimetres focal 
length, in soch a manner as to cause the double image of the two 
sfaits to overlap each other. Suoces^eh altentattng the ordinary 
witti the extraordinary iaatgo of one of dtese stars, a series of 
oomparisons was obtained. whi<^ phunly showed that (e) is more 

wu!— .u__ ^-v ._, «^-_ ,.<i. «„- r,. ^ j,^ stated that 

-B o! feeble mag- 
aparison as one 

from which we should safelj conciade that 0, Orion, waq in another 
^>oob of superior brilliancy to that of («), which is marked in all 
oar charts as being of the fifth magnitude. Indeed, another simi- 
lar measure defliStiTel; established the fact that one of the two 
iters is variable. We well know what interest attadies itself to 
those variable stars of large magnitude which are surrounded by 
tiie diffOssd U^ of nebolous matter. 

"In the foregi^g observations it was necessary to saperpose 
different regions of ttie nabnla in order to eliminate the effects of 



tvilUant regions of the nebnla did not attain to a hundredth part 
of the brilliancy of 9, Orion, whilst the brilliancy of (e) surpassed 
this last, by a quantity far greater than the value of toe intensity 
otthe hgtit emitted by the nebula." 

M. Uandier, in " Comptea Kendns," States that be watched the 
BOdiocal light in 1S66, from Jan. 19 to Hay 5. He considers it to 
have the shape of a perfect cone, varying m luminosity and color 
fVom dull gray to silveiy white, the ohuiging aspect being proba> 
bly doe to the condition of onr atmosphere. In Febnuu^ the 
't of the oone reached the Pleiades, and the Twins in May. 



of an immense atmosphere enyeloping the sun on all sides. If so, 
be says it may be expected to exercise an enonnoos pressure on 
the son, willi great development of heat; and if looaf variations 
ooenr, he thinks they may explain the occurrence of spots through 
the redaction of temperature that would follow diminished pres- 

SOTB. 

WHAT IS A ITEBtTLAt 

The following are the oondnuons of Mr. Huggine : — 
1. The light from the nebuin enuuiates from intensely heated 
matter, existing in the state of gas. This conclusion is con-obo- 
lated by the great feebleness which distinguishes the light from 
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Uba nebnifl. A eircalar portion of the aon's disk nibtending 1' 
would give s Ught equal to 780 full moons ; yet many of the Detra- 
iK, tbou^ the; subtead a mnoh larger angfe, are inviaUde t» tiie 
naked eve. 

s of gas are Inimaoas throa^ioot. 



the ligbt from the pcWona of gas myond tbe surface visible ti 
would be la ft great nwaaaraextiiigiusfaedbvtheahaorptiimof 
gaa Uuongh vrhich it would have to pass. Iheea gaaeoos neboba 



wotild, therofore, preaent to us Ultlfl more than a lamiiioas auCwa. 
8. It is {»obable that two of the constitueiits of these nalNiUa 
are the elements Indrogen and nitn^n, imleea the abasnce of 
the other lioos of (he speotnun <^ nitrogen indicates a forai at 
matter more elementary than nitrogen. The third gaseous akb- 
Manoe is at preaent nareec^nised. 

4. The oiuformitf and extreme sinqtlidtf of the spectra of aU 
these nebnbe Ofqmse the opinion that this gaseons matter iww 
■euts the " nebolous fluid " aoggested by Sir William Hersehel, 
out of whioh stars are eUbwated by a ^rooess of subsidenee and 
oondeosaiitm. In such a primordial fluid, all the elements ente^ 
ing into the composition of the stars should be found. If these 
existed in these nebulae, the t^eotra of their light would be aa 
crowded with bright lines as the stellar qwctra are with daik 
lines. 

6. A progressive formation of scHne character is suggested by 
t^ presence of more oondenaed portitme, and, in some neboln, of 
a nucleus. NebuUe wlugb give a conlaiuioas specbTim, and yet 
show but little iiidlcation of resolvabiUty, such as the great aebula 
in Andromeda, are not necessadiy clustets of start. Tbey may ba 
gaseous nebulie, which, by the loss of beat or the influence of other 
uroes, have become crowded wkh pottiona of matter in a ume 
condensed and opaque conditiaQ. 

6. If the observations of Lord BoMe, Prof. Bond, and others, ue 
accepted in fiivor of the putial resolution of the annular nebula la 
Lyra, aud the great nelrala in Orion, into discrete bright poiids, 
these nebutn must be r^arded not as simple masses of gas, but aa 
systems formed by the ag^^gadon of gaseous masses. 

7 . The opinion of the enormous distance of the nebuln from oar 
system, stnoe It has been founded upon the supposed extent oif re- 
moteness at which sl^fs of conaiderable brightness would oease to 
be seporstolv visible in our telescopes, has do longer any (bonda- 
tion on which to rest, in refei'ence at least to those of the n^tulia 
which give a spectinim of bright liues. It may lie that some of 
those are not more distant from ua than the brighter stars. 

5. As far as his observatiuns extend, they appear to be in tAvoe 
of j:he opinion Uiat these nebuliE are gaseous eystucas possessing a 
structure and a purpose in relation to the universe, altogether dia- 
tinct from tlie great cosmical masses to which the sun and the fixed 
stars belong. — Leeturt before the Royai Lutilulioa. 
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LUUDIOIIS HETEOBS. 

The following (ire extracts from Ae "Reader," 186Jt, in ralstiaa 
to papers of M. St, Claire Deville, Newton, and Uetaoli«I, on the 
aubject of meteors : — 

When we consider the obsenratioiis of U. Qnetelet, which indt 
cate a connection between the appearanoes of shooting stars sad 
wtrone and those which correlate these latter with solar and mag- 
neliaal phenomena, we can icarcel; be surprised to hear that the 
temperature of our atmosphere is affected by them. 

In a pajper recently presented to the Pans Academy by M. Ch. 
SainC-Claire Decille. he attempts to show a most intimate con- 
nection between these phenomena. 

It is now generally held that these little bodies which we are 
now weighing and numbering are not scattered uniforialy in the 
planetary spaces, bat are collected into rings — tangible orbits — 
round the sun, and that it is when our earth in its orbit breaks 
through one of the rings or passes near it that its attraction over- 
powers that of the snn, and causes them to impinge on our atmos- 
phere, when, their motion being arrest«d Euid converted into heat, 
they become visible to ns as meteors, fire'4>alls, or riiooting stars, 
according to their size. 

Thus we have one ring which furnishes ns with the Angaet 
meteors, and another through which we pass In November. The 
position of these rings in space is very different ; for while the 
Kovember one lies almost in the aaine plane as that in which the 
earth's Minu^ course is perfoi'med, that of the Angust shooting 
•tars is considerably inclmed to it, and its nodes are situated at 
the esti<emUies of its major axis. There are also other points of 
difference ; for while the nodes of the Angust ring are stationaiy, 
Uioae of the November one have a direct proper motion. Now, 
M. DerHle has, in the most crucial manner, examined the temper- 
ature of the months of August and November since 1806, and has 
detected the fact that in both the months there is an increase of 
temperature about the period of the star showers, and a decrease 
of temperatnre In February and May, (. e., In the mid interval 
between these annual showers in both months. The existence of 
anomalies in the temperature of these four months has long 

Cszled meteorologists, and various causes have been assigned ; 
t the curves which M. Deville baa prepared enable him to af- 
Arm (hat the temperatnre which each day of tiiose months should 
poeaess, bj virtue of the earth's place in the ecliptjo, is affected by 
a certain ooefflcient depending upon cosmical causes. To explain 
thfa, he reprodaces the theory of Emtui, that the lowering of the 
temperature in February and May is caused by the interposition 
of the meteor rings between us and the sun, cau^ng an « obftas- 
«atlon " of that luminaiy, and that the Increase of temperature in 
August; and November is oaused by their preventing the radiation 
of heat from our globe, and possibly by radiating towards us part 
of the heat they themselves receive from the sun. Since this the- 
ory was enunciated by Ermon, there have been several objections 
made to it, and M. Faye has diown, since M. Deville's paper waa 
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nmi, tbftt it maA be accepted with cootion ; but there are addi- 
tiontd reoaODB that the eubject should be well inqnu'ed into. 

The next contribution to our knowledge of these anMects we 
owe la Mr. Newton, in a paperread before the Americaa ^National 
Academy of Scieuoei. Among the questions dealt with are the 
namber of shooting stars that come into our atmosphere each day, 
the number of telescopio shooting stare, and the distribution ot 
the orbits of the meteoroids in toe solar system. He finds that 
the average number of meteors which traverse the atmosphere 



daUj, and that are large enough to be visible to the naked eye, 
daiK, clear night, is no less than 7,500,000; and ap^lvmg um 
same reasoning to telescopic meteors, their nnmbcrs will have to 
be increased to 400.000,000 ! If allowance be made for the space 
occupied by the earth's atmosphere,, we find that, in the mean, in 
each volume of the size of the eailh, of the space wliich the earth 
la traverahig in ita orbit about the sun, there are as many as 13,000 



scopio meteors be counted, this number should be increased at least 
torrt-fold. 

Mr. Kewton remarks with the troe caution of a philosopher : — 

There are at least three soppositions respecting the dietribniion. 
of the orbits of the mcteoroids in the solar system which are nat- 
urally snggeated. Either of them may be considered as plausible, 
and one does nut exclude another. 

1. They may form a number of rings, like the Angnst gronp, 
cutting or psasing near the earth's orbit at man^ points along ita 
drcuil. Toe sporadic shooting stars may be outliersof such rings. 

S. They may form a disk in or near the plane of the orblte of 
the planets. 

3. They may be distribnted at mudom, like the orbits 4^ tho 
oomete. 

According to the first of these suppositions, tliere should be a 
succession of radiants corresponding to the several lin^. Br, 
Heiss and Mr. £. P. Gregg believe that they have detect^ such a 

Observations show a mean velocity greater than that of a para- 
bolic orbit. We must regard as almost certain (on the hypouiesis 
of an equable distribution of the directions of absolute motions), 
that the mean velocity of the meteoroids exceeds considerably that 
of the earUi; tiiat the orbits are not approximately cireulu', bat 
resemble more the orbits of the comets. 

These bodies cannot be regarded as the fragments of former 
worlds. They are rather the materials Irom which the worlds are 
forming, 

Mr. Uerschel has also communicated a p^er on the " Progress 
of Meteoric Astronomy during the Year 1863-4" to the Astron- 
omical Societv. He dwells especially on the very close oorre- 
BpondencB of uie observations undertaken to determine tiieir height. 
It appears &om this comparison that the heights of shooting stars 
at Rome are sensibly the same as in those latitudes of Northern 
Europe where shooting stars have chiefly l)een observed ; and these 
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betghte ma; be stated to be, renwctirelj, 73 and 52 mlleB, at first 
appearance and disappearance above the snrface of tiie earth, with 
aprobBbleeiTorof not more than two or three milea. The average 
reloctty of ahootin^ stars in dsW-aiK instances ia 34.4, or, in round 
nambers, 35 miles per secoad. Fift^-six eeneral radiant points bt 
shooting stars have now been shown to esist in different seasons of 
tiie year, which represent, with a oonHiderable degree of accuracy, 
the whole of the available observations recorded up to the present 
time in existing catalogues, lliese general radiant TK^ts oelong 
to flfty-siz annual star showers, as well detenoined. in the major- 
i^ of cases, as to limits of their dnration and positions of their 
radiant points, as is the case with the older and better-known 
showers of August and November. The currents, zones, or belts 
of meteor* which they indicate, eneompassing the sun, are more 
Of less rich and long-endurins. They appear to give rise to occa- 
sional Btar-showera ny particular concentrations <u their materials 
—perhaps erea to firebaUs — by a sHU closer compacting of their 
particles. 

H. Liandler has communicated to " Les Mondes^ the fol1ow< 
Ing conolsaions, which embody the result of three years' observa- 
tioo : " The shooting stars which leave no trace of their trajecto- 
ries travel in the same direction as the dominant air currents <^ 
the npper re^ons of tbe atmosphere at the time; those with trains 
In the oppofat« direction." 

PHTSIUL HISTOBT Or HKTKOBITXB. 

The follovring are extracts fhim a commnnieation of Mr, H. C. 
Sorby, P.B.S., to " Silliman's Jonmal," of January, 1866 : — 

*'As shown in my pa^r in the 'Proceedings of the SoTsl 
Society' (xiii. 333), there is good proof of the material of meteor- 
ites having been to some extent fused, and ib the state of minuta 
detached particles. I had also met with facts which seem to show 
that some portions had condensed from a stato of vapor, and ex- 
pected that it woold be requisite to adopt a modified nebular hy- 
pothesis, but heritated nntil I had obtained more satisfactoiy evi- 
dence. The character of the constituent particles of meteorites, 
and their general microscopical structure, differ so much from 
what Is seen in terrestrial volcanic rocks, that it appears to ma 
extremely improbable that they were everportionsof themoon, or 
of a planet, which differed from a large meteorite in having been 
the seat of a'more or less modified volcanic action. A moat care- 
ful study of their microscopical structure leads me to conclude 
that (heir constituents were originally at such a hi^h temperature 
that they were in a state of vapor, like that in which many now 
occur in the atmosphere of the sun, aa proved by the black lines 
in the solar spectrum. On cooling, this vapor condensed into a 
sort of cometary cloud, formed of small crystals and minute drops 
of melted stony matter, which afterwards became more or less 
devitrified and crystalline. This dond was in a state of great 
commodon, and the particles moving with great velocity wen 
often br<Aen bj ooUialoii. After ooneSing together fa^ form hager 
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nwMH, beat, genarated bj imitaBl inpoet, or tint exiMis)^ la 
«^er pacts of qMoa tiiroug^ which ikey mored, gxve rise to a 
variable UDOunt of mebunar^lusm. In aotae few oases, when the 
whole maaa wa> fused, all eridmoe of a previoaa historj has been 
obliterated ; uid, on ■olidificatioD, a stzucture has been prodnced 
quite similar to that of terrestrial volcanic roclu. While these 
changes were taldng place, varioas met«Uio oompomtds ol iian 
wcfs mt introduced as to Indicate that tiiey stiU oxiated in free 
uaoe in tbe state of vqxw, and ccmdensed among the previoaafy- 
formed partklei of the meteorites. I therefore concludet pro- 
viskmally, that meteorites are records of tbe existence in planetary 
■pace of phjrioal oonditions more or less similar to those now con- 
fined to the immediate neighborbood of the son. at a period in- 
definitely more remote Uwo that of tbe occturenoe of futy of the 
foots revealed to ns by the stndy of geology, — at a peiiod whkfa 
m^t, in fact, be oalfed pre-terrestnal." 

fa the same jaumal Will be found a paper, by tbe same aaUMur, 
on the "UineralogicalStrnctare of Meteorites." See also, for the 
BKOB Butgect, " Quaiteriy Joamal of Soienoe," July, 18B& 

MFTBOKIO SHOWER OF HOTEHBEB, US8. 

' The meteoric shower predicted on the 13th of November, 1866, 
though unobserred in America, was of extraordinary brilliancy in 
Europe. A fn]! account of the appearances, as seen in Great 
Britain, France, and SpHiD, condensed from the London joumaJs, 
Will be fonnd in the "New York Herald" of Nov. 28. 1866, and 
the " Boston Transcript " of the same date. We have only space 
for the following eztracta trota ft letter of Hr. T. L. Fhipscm, to 
tlie " London Reader," from which, an idea of the magnlfioeaee (^ 
tbe display may be obtuned : — 

" Id^ nigbt, November 13, 1866, wUl remain forever a period 
of extracmunary Interest to nslionamers. The oonjectnres of 
Humboldt and others, that the November period at foiling sInn 
attains its maximum every thirty-three years, is now a oertawi SbieL 
The ^ht. indeed, will long remain stamped upon my memory. All 
who are fiuniliar with these wonderful phoDomena, know that ft 
large fall of meteors was expected between Uie 11th and Utlt of 
November, 1866, — probably on the night of the ISth. The star- 
shower has happened, as predicted, and ft more extraordinary 
sight it was not possible to witness. 

"I began to observe earlv, knowing tliat the large meteors 
generally show themselves Miortly after sunset, and at twenty 
minutes past nine I saw the first meteor. It rose directly from 
the horizon (my windows looking N.N.E.), &om the directimi of 
the constellation Leo, which had not yet risen. It monnted raUier 
slowly at firet. like an ordinary rocket, wliicb I took it to be, but 
it rose still higher nod higher, and shot away to the other side of 
the heavens, passing directly over my head. It was tbe finest 
fihootlDg star I ever saw, and aegured well for the expected 
swarm, as It certainly was an out^lier of the November groap, 
differing iati)/BT, in color, from those of August, etc, and la m n iify 
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froBi that pCKtion of th« heayena directlj abf>Te tiie coostellAtirai 
Leo. . , , Before I bad fioighed observing, I saw meteon 
at the rate of coneidembly mora thaa 2,500 per bora I Id fiict, 
from half-past ttreire to half-past one, it was impoBaible to count 
them, though two of us enddiaTored to do ao. 

"As a cross approxim;ition only, it may be stated tbat about 
one o'cloel the stars fell at the rate of 2,550 per hour. 

" Of tbe whole of these thouaanda of shooting stars which I 
must have witnessed last night, only five issued from Tarious por- 
tions of the heaTons, the rest alt radiated from the constellation 
Xeo. 

"The weather was fortunately clear, but a strong wind was 
blowing, which became quite boisterons during the most brilliant 
period of the phenomenon. It was doubtless a storm-wind, for I 
notioed the reflection or radiations of several flashes of lightning 
from below the N.W. and N.N.K. horizon, namely, one flash at 
twenlj minutes past nine, two flashes about five minutes pastten, 
one flash at half-past tea in the N ., one flash at ten minutes to eleven, 
anil one flash at one o'clock, t should like to be sare thnt these 
electric radiations emaiiat«d from a storm below the Northern ho- 
rizon, or whether they must be considered identical with the lumi- 
nous radiations fonnBrl;f noticed in. "Cosmos" (1853 and 1653), 
■a accompanying, sometimes, the phenomenon of shooting stars." 

IKFROrSD AFFARATDS FOB ASTBOKOMICAI. OBSEBTATIOIT. 

Prof. Rutherford, at Uie lost meeting of the National Academy, 
exhibited photographs of his inventions. He had seen, in May, 
' 1865, that ne could never succeed in taking photographs with the 
■chromatic objective ; the visnal and acUnio focns not colliding, 
audit being impossible to correct the plate except very near to the 
centra of the field. Tremors in the moist atmosphere of New Yoi^ 
cjty increased his difficulties, injuring silvsrea mirrors so thnt it 
was neoessaiT to coat them every two or three days. In 1663 he 
bod decided tnat it was useless to attempt a telescope which should 
bring the visaal and actinic foci to one plane ; it would have been 
ft useless oompromise, sacrificing the best qualities of both; and, 
' ftfter maxj experiments, he had succeeded in producing a photo- 
graphic telescope, useless for vision, but giving excellent results, 
in U)i>, tbe red, yellow, and green rays, which retard action, are 
dissipated. The image is taken on a screen of collodion. He had 
taken plates of the sun and moon ; but the chief value of his work 
ma in tta sl^Uar application, He wished to show that something 
mui always lost in methods purely mechanical, the human eye 
bavlng a power of adaptation not confen'ed on any lens. Thus a 
finder of four and a half inches would give to the eye what the 
eleven and a half inch lens could not report. The atmosphere is 
a great disturber. All observers know what it is to have stars 
jnmp double their own distance on the field. Photography locates 
exactly. Of the moon it furnishes a fine mnp.to be oiled in by ac- 
curate observadon afterwards. He showed how the errors occ^ 
dmied by redooing Hie cnrres in the heavens to« plane surface 
SO 
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were to be obrlnted. In this actioic telescope how can we findfbe 
true foensf Only by a process of tentation which he explained. 
It baa no power of accommodation, aed records changes of the 
one-hundredth of an inch, which the visual telescope cannot; nor 
will any two tictuHl observers ever agree to within the ooe-hnn- 
dre<hh of an inch on any focus. 

To show the advantages of this glass in stellar wort, he showed 
that it had taken images of stars of the ninth ma^itnde ; stars of 
the sixth bein" the smallest before recorded. He had be^nn to 
work on tho Pleiades, Beesel's work on this constellation bein^ so 
aecurato as to make it the best test of his own work. One pftte, 
exposodthreeor lour minntes, gave him forty-three stars. On that, 
Alcyone oceupied twenty seconds, which was sneh an enormity 
that it reqoired examination. He found this extraordinary breadta 
to proceed from her own li^t, increased by radiation within the 
tnbe of the instrament, and showed bow %bit of gauze removed 
the diSicnltf . This breadth was filled up by repeated impressions, 
not by an instant's exposure and printing. The telescope follows 
the star In a prolonged exposare ; if it is not quite prompt, it only 
elongittes the star in the direction of ri^t ascension. He had tit 
first apprehended trouble from the shrinking of the collodion. It 
bad not come ; if it did, he had still a resource in a certain tena- 
cious varnish. Now, to ascertain the worth of his work, a micront- 
eter was necessary. None in existence conld be adapted to tliis 
instrument, so this also he must ni!^e himself. He described this 
achievement, and showed a photograph of it. The extraordinary 
accuracy of the work done by it we can only measure by the 
amazement of the authoritjes present, who pressed eagerly abont 
him. He described his eye-piece with its bisecting lines. He be- 
lieved that, henceforth, no observatoi-y would be complete without 
a recording glass. He showed, in conclnsion, how he had Forced 
the light into the right direction within the tube by a supplemen- 
tary lens. 

8BCDLAB mCB&ASB OP HEAS TEMPBKATDBK. 

Before the London Meteorological Society, Mr. Glaiehcr read a 
communieatjon on the "Secular Increase of Mean Temperature." 
He stated that the mean temperatm'e of the seven years ending 
1863 had been so high as to increase the mean tempewture of the 

Eiarfrora forty-three years' oljservationa, viz., 48* S? to 49*04', 
V then remarked that the mean temperature of the first twenQr- 
five years ending 1838 was 48' 6*, and (rf the twent)|-^ve years 
ending 1863 was 49° 2*. The author then became desirous to see 
if this increase bad been pi-ogressive, and found the mean of 
twenty-nine years ending 1799 Wiis 47" 7', of thirty years ending 
1829 was'48^ 6", and of thirty years ending 1859 was 45" V, 
pi-oving that the secular increase of the mean temperature was 2". 
This result he considered so important that ho examined every 
probable source of error, and concluded that no instrnmental 
eiTOrs would account for this increase. The questions he then 
set himself to investig;ito wore : Whether this increase h:id taken 
place in every month in the year r> or in some months o^ 6 
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BBcettian others P and be fotmd a retnufcable difference }& tbe 
winter months ; the greatest in Jannaiy, whose ineao temperature 
in the twenty-nine years ending 1799 was Si" 7' ; the mean of tlie 
aext thirty jeare was 36° V, and of the last thirtj years w»a 37° &*, 
and every season showed increase. The antlior then selected 
eyery day of remarkahly low and remarkably high temperatore, 
and divided tbe resnlts into groups, and it appeared tbat in the 
twentf-ttve years ending l^S there had been saven^-two days 
in January wbose mean temperatnre had been below 25°, and 
fourteen only of such low temperatures in tbe last twenty-five 
years, whilst in the former period there had been seventy-five 
days of temperatore higber^ban 46°, and 109 days of temperature 
ezceedin°; 4J>° in the latter. He treated every month in toe same 
way, and discussed the early observations and descriptions of 

Ell's in tbe last century, and concluded, — that our cliinate in the 
t hundred years has ^tered ; that the mean temperature of tbe 
year is now ^ higher tlian it was one hundred vears ago; that 
tbe month of January is nearly S° warmer i that frosts and snow- 
showers are of very much shorter duration and less in amount; 
and he concluded his paper by expressing a hope that series of 
observations in progress over the world willbe patiently continued ; 
— for other questiovs now open themselves, for instauoo, baa nay 
part of the world liMit 2° of annual temperature P or has the world 
Itself increased la warmth P Other i^uesliong also press, so as to 
make it extremely desirable that similar determinations should be 
made u soon as |)ossibU at other parts of tbe world. 

CIJ1U.TE OT BBAZItb 

According to Professor Agassiz, in his lecture before tbe Lowell 
InsUtute, in Boston, Mass., in October, 1866. tbe clioiate of the 
Amazonian basin difTers from that of other regions in tbe same 
latitude, by reason of tbe great moisture prevailing there. Tbe 
combination of heat and moisture, he obseiTed, produces a more 
iDxnriant vegetation than is to be found anywhere else. 

There are not four distinct seasons, as with ns ; but perpetaal 
summer reigns. There is more or less of rain throughout the 
year, but no such special period of great prevalence as m^-ks the 
climate of x>ther tropical regions, where a very diy season suc- 
ceeds wontbg of copious run. The rains do not prevail over all 
secUons at tbe same time, but beginning at tbe south in Septem- 
ber, they progress northwai-d till they reach Guiana in Harch and 
Apiil. As a consequence, when the sonthem tributaries of tbe 
AJna;Eon are most swollen, the northern tributaries are nt their 
lowest ebb, and vice verta ; and thus a balance is maintained 
between the opper and lower parts of tbe basin. 
' Again, tbcre is a difference between the course of the main 
Bti-eam at its most western origin, and atits month. The swelling 
waters of tbe Madeira reach the Amazon in November or Decem- 
ber. The northern tributaries pour in their waters at a later 
period. The great increase in tbe Amazon at its confluences, by 
tempoiaiy coinddencea in tbe flow of its tributaries, is in or neat 
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the moBtli of Ifftroh, wben the water rises s foot In each tw«atf- 
four boun, ontil ft reaches a height of thirtj-fire feet above tbo 
onUomrf level. The Amazon is lowest in October. 

lie »M that the temperstura of the whole vajlej was remark- 
nbl; even, varjiog from the minimum to the maximum not m(M« 
than fifteen degrees. The temperature of the water of the Ama^ 
son is also even, the maximnm beine 84 degrees, and the mini- 
mum 78. OUier streams show as lime yariation in this Teepeot 
In oonaequenoe of this QTeon^sa of temperatore, there ia a Ceelioi^ 
of oomfort mtMt agreeable to the inhabitants. 

AsnomuooAL JlSd nrnmoLOQicAi. buuubt. 

8lan of ik« iforthem Satuphere. — In the last edition of his 
"Wander dea Himmels," Prof. Llltrow gives a summary of the 
number of stan that are in Argelander^a charts of the Northern 
bemisp here. 

Kms K. dMlInatlan .... 0* to M«, 110,987 itan. 
« " " . . . . M-toW", 105,081 " 

" " " . . . . WlotO', 10B,U1 " 

niwWrfl aoMcding to magnitude, there are : — 

Jby. ■Ift.^Slvi. Mag. lh.<^8un. 

[0 e— 6.9 . . . 4,328 

IT 1—1.9 . . . 13,881 

iS 8—6.0 . . . GT,eeO 

10 •— ».S . , , azifiu 
IB 

There aret besides these, sixty neboltt, and axfy-fbur variable 
stars. 

Duraium of &« Flight of Bhooliag Start. — Dr. Schmidt, direo> 
tor of the Observatory of Athens, ha^ recorded aa the result of his 
(Enervations on shooting stars durine the last eight years, and 
especially on the dnraldon of flight of 1,357 meteors out of about 
Ifi.OOUseen. Themeandurationofthoseof differentcolora vas: Of 
6Miriute shooting stars, 01.709; of 361 toUow,0i.947 : oflOlred, 
U.787; and of49greea ones, 2a.685. Themeanof all was0>.92d. 
As he has been accustomed to estimate Bmall intervals of time, hia 
estimates are deserving of confidence. 

Seight ofAfirorid Araia. — Mr. B. Y. Marsh has obtained data 
for computing the approximate altitudes of three auroral arches, 
observed in Fennsylvania, Maine, and Massachusetts, on January 
16, February 20, and February 21, 186A; the esljmated altjtudea 
were reapet^vely 97, SO, and 57 miles, — or a mean altitude of 78 

Tht Sky a» Indicator of the Wca&er. — The color of the sky, at 
particular Umes, affords wonderfully good guidance. Not only 
does a rosy sunset presage good weather, and a luddy smiriBe bad 
weather, but there are other tints wbicli speak with equal clear- 
ness and acouracy. A bright yellow sky, in the evening, indU 
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WtM irtnd ; a pale yellow, wet ; & neutral gray color constitutes 
a fATorable ef^ in the monuo^. The clouds are «gnin fall of 
meajiiDg in themselves. If their fonns are soft, undefined, and 
Aill feathery, the weather will be fine ; if their ed^es are hard, 
ebaip, and definite, it will be foul. Generally speaking, any deep, 
anusuol hues betoken wind or rain ; while the more quiet and del- 
iuate tints be^>eak f^r weather. These are simple maxims, and 
yet not so simple but that the Britiah Board of Trade has thought 
fit to publkh Uiem for the nse of sea-farinemen. 

I3u CUmateof StM&lmd. NaoZeakmd— The Met pmatotiaieT' 
est noticed by Mr. Marten, tro^tinse of the climate generally, is 
tin TvaaAaMa example itaflbtdsof a rale long nu^Mcted to exist, 
ud which the experience of each suooessive year teems more fully 
to establish. " Comparing the meteorological records of Uie tem- 
perate >one in the two bemispherea, I was struck with the fiict thiit 
tlie meteorological characteristics of each season in the nortfiem 
hemisphere were invariablvreproducsdinthe following yearat all 
places ^milar in geogit^hical and isothermal position and natural 
featares in the aouUtern hemisphere. The question natontlly 
arises, 'Is tliis mere coincidence P ' That, of course, I cannot 
answer det^Tely ; but my impressions are in the negative." 

Mettorological FerturbatuMt. — According to a paper recently 
laid before the Roy^ Geographical Society of Vienna by Dr. Fried' 
man of Munich, the meteorological perturbations are doe lo 
" contact of the external air wilii the interior of the earth 1 " His 
reasoning is in this wise : According; to Humboldt, there exist 425 
volcanoes, of which 207 are stilt active. The external atmosphere 
is thus connected with tiie interior of the earth by 207 fiery throats. 
It may be assumed that of these 307 volcanoes tnere is at least one 
eruptioQ daily, which thus causes important disturbances in the 
upper layers of the atmosphere. These movements being propa- 
galed in a wave-like manner to a distance, produce the irregular- 
Wes in meteorolo^cal phenomena for which so many esplana- 
fions have been proposed. 

The Appearance of the Bmtjrom Ihe JTortft Pole. — To a person 
Standing at the north pole, the sun appears to sweep horizontally 
acound the sky eveij twenty-four hours, without any perceptible 
variation during its circuit in Its distance fVom the horizon. On 
the 21st of Jnne, it is 38 degrees and 38 minutes above the hoiizon, 
•— alittle more than one-iourtfa of the distance to the zenith, the 
highest point it ever reaches. From this altitude it slowly de- 
•eends, its track bein^ represented by a spiral or screw with a 
Tery fine thread ; and^tn the course of three months it worms its 
way down to the horizon, which it reaches on the 2Sd of Sep- 
tember. On this day it slowly swe^s aronnd the sky, with its 
fiice half hidden below the icy sea. It still continues to descend ; 
and, after it has entirely disappeared, it is stiil so near the horizon 
tiiat it carries a bright twilight around the heavens in its daily 
drcuit. As the sun sinks lower and lower, this twilight grows 
gradually fainter till it fades away. On the 20th of December tiie 
sun is 23'de^es and 38 minutes below the horizon, and this is 
the midnight of the dait winter of the pole. From this date the 
80* 
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nn begins to mscend, and »fter a time his retam is heralded b^ a 
faint dawn, which circles slowly anmnd the horlEon, completing 
lU circuit evei; tw«ntj-foar hours. This dawn grows ffrndaalty 
brighter; and on the SOth of Uarch the peaks are gilded with the 
first level rajs of the six months' day. The bringer of this lonff 
day ocHitinues to wind his spirwl way upwards till be reaches ha 
highoat place on the 21st of June, and his auniul course is com- 
pleted. 

Po^tr of SUtrt M (herooming TmUgU. — Hk folkiwing aie 
extracta trota a letter from M. Babinet to Admiral Smyth, pnb- 
Uihed in the " ABUanomical Register " : — 

"Another sMereat quality I D»Te obaerred witli great intereat 
la, that MHoe stars hftTC more power of overeoming twilight thait 
atlH«s<rfthe samemagnitode. The fact was pablished some years 
ago. Now as to the cause i Let us suppose a star just sufficiently 
Mght to be peroeired in twilight ; its bs^ t&en, must lie equal to 
at Mat one-aixtieth ot the nnifocm light of the sky. But if we 
imagine that this star, preserrin^ the same M^tness, is smaller, 
and thereby occni^eB only one-toartfa of the qiaoe it did before, 
then Its light will be one-fifteenth of the senerul light uf the sky, 
Mid wQl consequently be very perceptible. One of the stara of 
Gasakq>da pow oo a c B this power of caoquering twilight i so does 
f DrwMnis, ■ Pegaal, and otbera. It la eaay to prove this t^ at 
optical esperimenb 
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GEOGRAPHY AND ANTIQIJITIES. 



CONTBIinmOlrS to ATBICAIT OBOaRAPHT. 

At the meetisK of the Geographical Section of the British Asso- 
ciation, in 1866, Sir C. Nicholson, the President, altaded to the 
dtecoverr of the Lake Albert-Nyanza by Sir Samuel Baker, and 
degcribed the nature of the problem which now remained to be 
solved in the geography of this part of Africa. This w\ia the coa- 
needonor separation of the two great inland seas, the Tangany- 
ika and the Albert-Nyanza. The difference of level between them— 
eight hundred feet — militated against the supposition of their union ; 
but a doubt existed as to the correctness of the levels given in the 
case of the Tanganyika, the measurement having been made by 
Burton and Speke, with a single and very imperfect iustruraent. 
It wu hoped that this point might be settled by Livingstone, the 
last news from whom informed us of his arriv^ at the mouth of 
(he Kovuma River, on the East Coast, whence he waa about to 
travel by land into the interior. The road to the great southera 
lake, Nyaesa, was reported to be open, and this distinguished trav- 
elier was, in all probability, now on his march. 

Exploraticno/the Sowhxtof theifile. — Sir Samuel-Baker said 
that, from its extraordinary fertilizing capacity in Lower Egypt, 
tiie Nile had, from the most ancient dmes, been looked ou with 
great interest as respected its soOrce and the cause of its periodi- 
cally overflowing. The White Nile, which was the true Nile, 
issaed from the Albert-Nyanza Lake, discovered by Speke and 
Gruit, and that from the Victoriar-Nyanza, between which a true 
river flowed, Flowing northward, the Nile, properly so called, 
bsvers^ an eaormous tract of marsh ; and for some months of tbe 
year this tract was little more than a sandy, reedy plain. The 
river wasfiUed with vegetable matter; but the junction of the Blna 
Nile with it at a lower point somewhat purified it. The regions 
of Lakes Vietoria-Nyanza and Albert-Nyanza received an immense 
rainfall, as did the Abyssinian moontaina, whence the Blue NCa 
flowed. In a single night, at the commencement of the rainy 
season, tbe river at particular points rose to a height of thirtrfeet 
in the course of a few minutes, so sudden and so copious is tbe 
rainfall in those loify regions. This was really the effecldve causa 
of the periodical overflowing of the Nile. 

Mr. Paul B. Du Chaillu, at the meeting of the Geographical 
Society, Jan. 8, 1866, read a paper "On a Second Journey into 
Western Equatorial Africa." In 1864 he advanced eastward into 
the Ashira country, which rises by successive steps fromthecoast. 
First, there is the hielt of low land near the sea ; then a succession 
of hilly ntagei munlng north-west and south-east, wiUi valleys 
S66 
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between, the isngei increaring in altitude towards Hie interior, 
and the passes over tfaetn ranging between 1,864 and 2,400 feet 
The greater part of the country is covered witb dense Torest, 
ttiroa^ wUdi are narrow paths leading (torn Tillage to village ; 
bat tn>m the Asbira ooantry eastward there are three main lines 
of path, — one to the nortii-east. another to the east, and the third 
to the sonlh-east. The tribes are divided into dons, and each Til- 
lage has its own chief, the inhabitants always belonging l« the daa 
oTthe mother. The riUagee are more poptiloua and lar^sr than 
tbow near the coast. In reading the works of Grant, Speke, and 
Barton, he observed many wordii wblch were identic^ witb, or 
whidi doMtty resembled, words ased In the district he had tiav- 
Mwd, and he had no doubt Hiat the tribes of Western and Eastern 
AfHoa had fbrmed ori^^naU; one people. 

From the aocidenlafUlling of two of the natives, he was obliged 
to abandon his journey, toeing a great part of lusTaloable ooUeo* 
ttona and sdentiflc observationB. 

At tiie meeting of the British Assoof ation, ht 1866, Mr. Da CfaaiUn 
made a communication on the physical geography of this region, 
from which the following are extracts : — 

" There can be now no question that Bqoatorial Aftica, fWHn Ow 
West Coast, forms a belt of impenetrable jungle as far as I have 
been, to 13°30'east longitade. This fungle did not stop there, but 
oould be seen as far as my eyes conld reach, and the natives had 
never heard where it ended. , The breadth of this giganlie forest 
extends north and south of the equator, probably from two or threo 
degrees on each side. Now and then prairies, lookup like Islands, 
are found In the midst of this dark sea of everlasdng foliage, and 
how ffrateftd my eves met them no one can coneetre nnless he has 
Uvedln BBoh a solttade. At a oertidn distance from the coast, the 
monntdooQs region beyond rises almost 
range of monnt^s seems to gird almost a] 
tween these mountains and the sea, the country I have explored is 
low and marshy, and numerous rivers and streams are found. The 
low land Is alluvial, and has no doubt been formed in the Conrso 
of time by the washing of a deposit coming ftvim the table-laDd. 
Only two rivers seem to pierce tnroDgh these moDnt^ns. These 
are the Rembo Okanda and the Bembo Ngouyaf, the one coming 
from a north-east dlreotten, the other from the soutli-east. These 
two rivers nnito and form the Agobia, which discharges ilaelf into 
the sea, forming the delta which I have described in my book on 
' Equatorial Africa,' and for which I had proposed the name of 
the Delta of the Agobla. Lieut. Labigot, of the Frenoh navy, 
and M. Toucbard, have visited In a steamer the junction of the 
Okanda and Ngouyai. How far eastward this Immense belt of 
woody country extends, further exploration alone can show, in 
Ibis great woody wilderness man is scattered and divided into a 
great number of tribes. I was strack by the absence of those spe- 
cies of animals which are found in almost every other part of Af- 
rica, and I wondered not at it, for the country was unlike those 
parta which had been explored beforo. I found neither lion, riil- 
noceros, zet>ra, giraffe, n^ ostrich. The great aimibcdr of spMiaa 
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of eluids, gazelles, eto., fonnd ererywhere else, were not to bs 
Hen. The forest, ttiinly inhabited by maa, was still more acantify 
inhabited bj beast. Now And then, by the side of the wild man, 
roamed the apes, among them the savage gorilla. There were no 
beasts of buraen, no horse, no camel, no donkey, no cattle ; man, 
or rather woman, was the beast of burden. Olteo miles were trav- 
elled orer without hearing the sound of a bird, the chatter of a 
monkey, or the footsteps of a gazelle." 

For rentarks on the climate and the condition of the people, see 
Keports of the Bnlish Association for 1866. 

GKOOBAFHT OT BRAZIL. 

Aocording to Prof. Agnsaiz, la his Lowell Lectnres in Boston, 
Oct., 1866, one great feature of tlie river is that it has no delta, or 
projection of accumulated mud extending into the sea, like the 
Mississippi, the Nile, and (be Ganges. Yet it carries an immense 
unonnt <m mud in its waters. This is explained by the fact that 
owing to a oomMnadon of circumstances not yet unravelled, the 
ocean encroaches at a fearful rate on the continent north of the 
eastern promontory of Brazil, Above that point Uie coast of 
Brazil ran nearly north, so that a belt two or three hundred miles 
wide has already disappeared. The Amazon oDce extended three 
bundled miles beyond its present mouth. Whether it is owing to 
the aoftaesa of the soil or the configuration of the eoatit, the lecturer 
was unable to say. There is ao subsidence at tlie ocean shore. 

The waters of the Amazon, and the peculiarities of its physical 
attributes, are very different fi-om what we have been accustomed 
to hear and read of tbem. The whole Amazonian basin is a vast 
|tlain. There are no hills, but an immense expanse of woods and 
water. The distance from the source of the Amazon in the Andes 
to the Atlantic Ocean, is two thousand miles in a direct line, but 
by the course of the river four thousand miles. The plain through 
which tie river and its tributaries flow is twelve huadred mifea 
wide, and in some places eighteen hundred. It is so low that the 
whole slope from the Andes to the Atlantic is not over two hun- 
dred and fiftv feet. It cannot be compared to an ordinary river 
valley, and tne river itself is diiferont from all others in the world. 
Its mouth is one bundi'ed and sixty miles wide, and its mud tinges . 
the ooean for a long distance. Lakes and lagoons are numerous. 
In August and September the snow on the Andes beMns to melt; 
but its influence is very slowly felt by the Amazon, me lower seo- 
tion not feeling the rise till me month of March. The river is 
highest from June to October. The rise is not less than tliirty, 
and sometimes exceeds fifty feet. By a singular operation of nat- 
orat causes, the southern tributaries of the Amazon arc fullest 
when those on the northern bank are lowest, and rice versa. 
There are times when the whole baeaa is under water, and the 
dense forests may be navigated. 

The color of the water in the streams flowing from the Andes Is 
turbid, a sort of cream color, while that In the tributaries from the 
plains is black. These latter carry along such immense amounts 
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cif Bedlment, ti»t the onam-eoloced itnaiiu produce no vUble 
effect <n the color of the AntLson, which colors the ocean for fifty, 
mile* from the main land, so dense is its blackness. The colossal 
dimenskinH of this water aystem can hardlj be conceived, and 
■uipass eve^thkig of the kind in the world. 

ATLASTta AMD FAOmO BHIF CJkJKAl^ 

Beai^Admlral C. H. Davis, in response to a call from tlie Sec- 
retary of the Jfavy. has recently presented a vci; full and inter- 
estieg report on tlie different I'outes of this j^reat plaa of ioter- 
oceanic conununi cation across the Isthniua of Fannma. Leaving 
out of view, as impraolicAble, the Tehuant^eo and Honduras 
mutes, he discnisea at length the Mcara^oa, Panama, and Atrato 
localities. Of these, he regards the most pvacticable route, that 
McioM Uie Isthmus of Danen, from the Uulf of San Miguel to 
Catedonia Bay. On this route, at both ends of the line, ace Bp»- 
doot bartKirs, admirable in every respect ; and, on the south side, 
tliere to » bei{;ht of tide suited to the constnioUoD of docks for 
TCpurs. This line cats the Cordilleras at a depression at least 
thutv feet below any tltat has ever been reported, and several 
hoDdred feet lower than any that has been surveyed. The course 
is diieot, &ee from obstructions, healthy, while its outlets open 
upon coasts where violent storms rarely occur. The Savana river 
itselfwouldformapsrttrfthe canal. No locks nor tunnels would be 
required. Tlie canal on this lipe would be aboot twenty-seven miles 
ItMg, <NBly two of which would pass through hard rock. This 
Cklls &i^ short of the Mont Cenis tunnel for difficulty ; and the 
advant^es of connecting tlie craitinents in this way are of incal- 
culable uuKtctanee. It is pablished in the "New xuk Herald" 
of Dec 24, 1866. 

rat BOHB-Cl.'VES OF BBLQnW. 

The probable antiquity of man most be admitted on every hand 
to be the great scienti&o question of the day. Whatever, there- 
fore, t«nds to Uirow light on this sabject is of firat importance. 
Tliere can he no doubt that in our own Brishain cavern, beneaUi 
stalagmites of enormous uze, relics of human work were found 
side by side with the bones of now extinct animals. Probably of 
less remote antiquity, but still of hi^h interest, are the remains 
found in the Fuifooz caves in the Belgian province of K'amur. 
Their discovery was deemed of so great an importance that the 
Archteological Academy of Belgium, at the esponse of the Govera- 
ment, tent a commission to examine these caves. On March 26, 
the commission issued their report, the substance of which we 
snbioin. 

The Belgian Commission were immediately struck vrith the 
large number of reindeer horns, of which quantities have been 
found in one of the caves called Trou de Nutoes. It is obviously 
important, though difficult, with precision to fix the exact epoch at 
which the reindeer moved northwards, a migration which must 
have been caused by some dimatal change. According to the 
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opinion of HU. Lartet, Christy, Mflne-Ediranls, irod otben, tiie 
dis^pearance ot the reindeer {W>m the forasta of Central Enrmw 
took place In prefaigtoric times. MM. Lartet and Christy say tea 
migration undoubtedly took place before the iDtrodnctJoa of do- 
tnestf c animals and the employmeut of metals in Western Europe. 
Thas, from the nomerous horns and bonea of tite reindeer, tbe 
probable age of the other remams in the caves mav be inferred. 

Only one of the reiodeer horns showed signs or the oontempo* 
raneons existence of man. On this one was cat a deep notch. 
But abundant eridence of the presence of man was otherwise 

E* ren. In the same cave with the boms, together with flint 
Ives, tiiere had been fonnd a kind of flute made from the tjbia 
of a Toat ; and in an adjoining oave a whistle, eat out of one of the 
smaller bonea of the reindeer : several of these whistles had pre* 
viously been discovered in other caves. The most interesting 
objects in this oolleotloa frotn the eaves were a nnmber <rf needles 
made Bmm pieces of reindeer horn. Great care had evldentlr 
been bestowed on their woAman^p, for they were well pointed, 
and at tlie thick end pierced with a hole for the thread, which was 
most likely made of fine strips of the tendons of the reindeer. 
This animal was not the only one which had left i\» remains in 
the caves, for, amongst the collection, bones of the bat, bear, 
badger, stag, chamois, wild goat, beaver, and wild boar were 
recognized, tt is noticeable, ^wever, that in all these bones 
titere are none belonging to any extjnct animal. 

The existence of man was shown not merely tj articles of bis 
workmanship, but also by liia actual remains, 'ntos, there were 
two liuman skalls, a large number of molar te€th, jaws, and vari- 
ous other bones belonging to men, women, and children, and 
even to a fcetus. One of the jawbones bore traces of a disease 
which had eaten iJie bono away in different places. The two 
skulls are brachyoephalio ; one, however, was pronoonced to be 
prognathous, and the other ortho^na^ou^. All the human bones 
examined showed that the inhabitants of tlie oaves were men of 
small stature ; and this is also the general conclusion derived fivm 
other ancient remains of man. The imaginary idea that the early 
denizens of the earth were a race of ^ants, — a belief common 
among, many people, — mnst certainly oe dismissed; for, so far, 
' we are sura that mna has not in any way degeaerated. 

A quantity of black pottery and of ornaments made from shells 
showed the commencement of human industry at this period ; anil 
the existence of intercourse with remote peoples is evident from 
the fact that the same species of shells are now found as fossils 
in the tertiary strata of Paris. The bones when found in the dif- 
ferent caves were mixed in utter confusion with earth and frag- 
ments of stones, showing that some violent action had taken 
place after the deposition of the remains. The flint implements 
consisted chiefly of knives and arrow-.heads, generally of small 
size, and were usnally found immediately under the human bones, 
or sometimes associated with them. 

From their examination of the ground, the instruments, and 
the bones, the commisekia were abb to state that the individuals 
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found in tha OKvee of Fnrfoos belone to & raoe BQcee«ding ikat of 
ttw doUohooepbyio man of Engis, IbmUn-Qni^Don, «lo., Aoi pn- 
ceding that of the Celt»<iennaiiio »ge. If tbie be coireot, theie 
pw^le mn oontnnp(»aneoaa witli the men of Gbani'aax, with 
thtt tro^odjtes in tM centre (rf France and the FfreDcea, sod 
with the most andent dwellen in the l^e baibiutioni. Taritos 
oallfi this raoe the Fenni ; the; were the ancestors of the preamt 
Iit^nd«ra, who in every i«epeot greatly resemble Um ancient 
inhabitants of the Farfooa cares. Fossibry, to enevpe fraia some 
danger, this nice took roAige in caves, where, owing to prirabon 
and misery, their stature may tiare been shortened, and their 
' features rendered nnoonth. Sfealls of the Beindeer period, from a 
Belgtan boDeH»T«, indicate a superior aa well as an inferkir 
mee of primiti<re men in Europe. Frof. Van Beneden has farad 
In eavems crania of two distinct prehistorie races, of the Bein- 
deer period; and one of Uiem, the leaet well preaerred, is dis- 
tinctly bracbyoephalons and progmrihoos, but with ft fine cmnial 
derelopment. The cavern ia in lAe carboniferous limestmie^ tlurty 
or forty meters above the level of the Lesse. A l»rg9 nmuber m 
human remains were found. — Eeader, 

LASE DWKLLnrGa of BWnZBRLAKD. 

In Mr. Lee's translation of Dr. Keller's work on "The Lake 
Dwellings of Switzerland," are extracts from a work by Professor 
Heer ot Zurich, on the plants foond in these dwelliogs. The 
latter states that the mitiets are undoubtedly spriBserops; intact, 
ail the other kinds of cereals appear tp have been me same. Con- 
eoqnently, the colonists must have prepared and sown their fields 
in spring, not in antnmn ; and the Com was probably boused M 
the end of Hammer, and no afler-crops secui-ed. Bread was made 
only of wheat and millet; the lati«r, with the addition of some 
erains of wheat, and, foF the sake of flavoring it, of linseed also. 
Barley bread has not yet been found, and it is probable that bar- 
ley was eat«ii boiled, or more probably parched or roasted. The 



■mall, six-rowed barley of the lake dweUing^s is the sacred barley 
of antiquitv. The small lake-dwelling wheat (ZVfliewm vutpare 
antiquorumi is probably the oldest sort ; it is the most prevalent 



cereal in all the older lake dwellings, and was cumrated down 
to the Gallo-Boman times. . . . 

Some of the weeds of the corn-fields were indigenous, and oth«s 
bad been introdnced with the cultivated plants, and been sown 
with them. A fact of great intei'eat is the occurrence of the Cre- 
tan catclifly (^8ilate Cretica, L.) in the remains of the lakft dwell- 
ings, as it la not found in Switzerland and tiermany; but, on the 
coiib^ry, is spread over all the oouotriea of Che Mediterranean, 
and is tound in the flax-fields of Greece, Italy, the sonth of France, 
and the Pyrenees. The presence of the corn bhiebottle (Centaurea 
qfonea) is no less remar^ble, for ita original home is Sicily. As 
it bad already appeared in the cocn-fields of the lake dweUtnga, 
It indicates the way by which com had come into Uic hands of Ua 
oolomsts. 
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Peas, apples, pe»i8, and some atone hnlt have been fonnd. 

'Rbe apples are cbieflj ont into two parts ; seldom into three ; 
the snutller ooee are left whole. The soar crabs must have been 
of eOHMderable importance as an article ol food, as we may learn 
from the large qaantity of their remains, and their general diffo- 
eioB amongst the lake dwellings. Together wi£ these wild 
Kf^les, there were fonnd at Bobenhaosen a considerable number 
Ma larger kind, wfai<^ probably were a ouUivat«d variety. Pears 
most have been less common, foronly& few specimens have been 
foand at Wangen and Robeshausen. Benmins of the chcny, 
plmu, aloe, grape, and Tarious beiries, were also foond. 

The bike oolonists had therefore the same cereals as the Egyp- 
tians. They were also clothed in the same manner, for in Egypt 
flax took the first place amongst the plants used for spinning and 
weaving. The cuKJration of flax, and the art of weaving the 
thread, may Awjuently be seen on the Egyptian mural paintings, 
while hemp was nnknown as a plant for m^ing- thread ; and it is 
also entirely nnknown in the remains of the lake dwellings. 

He thinks tlie antiquity of these dwellings is probably from 
1,000 to 2,000 years b. o. 

In any case, the remsdns of plants have a very high antiqni^, 
and they throw some light on tiie solution of the qnesdon whether 
the species of plants have undergone any change in historic time. 
With respect to the wild plants, the qnestion must be answered in 
the negatiTC. The most careful investigadon of them shows a 
smprf^g f^reement with the recent species, and even small 
vaneties of form have been retained, as we see in the water-lily, 
the fir, the sloe, the bird-cherry, and the haeel-sut. Professor ' 
Unger has oome to the same result by investigadng the Egyptian 
plants. But the case is different with the onltiTated plants, 
^Ihoagh senile kinds — as the dense compact wheat and the close 
six-rowed bwley — have nndergane no plrceptible change; yet 
it most bo confessed that most of them agree with no recent forms 
aaffioiently to allow of their being classed together. The small 
Celtic beans, the peas, the small lue-dwelling barley, the Egyp- 
tian and the small lake-dwelling wheat, and the two-rowed wheat, 
form peouliar and apparently extinct races; they are distinguished 
for the most part m>m the modem cultivated kinds by smaller 
seeds. Man has, tiierefore, in course of time, produced sorts 
which give a more abundant yield, and these have gradually sup- 
^snted the old varieties. 

The following are the coacluMons drawn . by Professor Butl- 



meyer from the animal remains of Uiese dwellings : - 

This seems to be the first place where we can no longer stcire 
against the evidence of a £mvpean population who used as food 
not only the urus and the bison, but also the mammoth and the 
riunoceroe, and who left the remains of their feasts not only to be 

Cwed by the wolf oaA the fox, but also by the tiger and the 
na. It is, in truth, an old psychological experience, that we 
^ways consider that to be really priuiitixo which we see the far- 
thest removed from us, and this in spite of nuracnms admonitions 
which are continually pointing out to u» stations lying farther and 
31 
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Mill bftiwr behind. Dte lurMtigstitm t^ Ae eommenoemeDt of 
boniMi biauxy will hardly hare ttae prerogatire of baioj^ JtbeMted 
from the gradual advanoe whkh paitdontology has followed np. 
The diaoovei; at Anrigoao places the ttg^ <aaarUike dwelllDgs 
al a «oi>ipara(iT«lf late period, although idmoat immediately under 



(in the mn bnnrn-aoal of Diiraten, pertiapa forty feet under the 
bed of the lake of Fflifflkon) than those of Aurignao, which Iwve 
there been gnawed by hysaaa, ^ter haviag been deapoiled tii 
their marrow (like the bonea of Robenhftusea) by human barnl^ 
This last fact voold aleo pobit out to ua the place where wo have 
to look tot the rem^na of the anoestore of the lake eettlers. 



naniely, nnder the glacier moraines; for it ia manifest that the 
people who inhabited ttie grotto of Aurignao were older than the 
exteosioB trflhe glaoiera, and consequenOy also witnesses of tlila 
nigiity phenomenon. But this fact, on the oilier hand, takes from 
OS eveiT hope of still finding traces of tuunan existenoe oa plaoea 
orer which the ancient gladers have passed. Examples showing 
this in later times are by no means wanting in our comitry. At 
all eTenta, the last gap between geological and bistotiosl time is 
BOW filled up by the msooretj at Aurignao. — Beader. 

ETHNOLOGICAL 8TJMMAET. 

Importtmee of Philology to Ethnology. — The President of the 
Gflograplucal Section of the Biitisb A^ociation, in his address, in 
1S66, alluded to a tendency with mxay elbnologists in their 
inquiries to disparaee the force of the evidence afforded by Ian* 
gua^e, as a key to the Jiistory and the relationship of the different 
sections of mankind fo each oUier. Yet it was impossible to gain- 
say ttie absolute co-relhtion tJiat exists between certain otganie 
forms of speech and some of the great typical divisions of man. 
Language, in his o;Hoioo, constitutes one of the most permanent 



and uidelible tests of race; and no system of ethnology could dis- 
pense with the aid of philology. The early utterances of man 
hiive become stamped widi a certain degree of immortality. The 



Celtic and the Hindoo, the early Persian, the HeUenic«nd Latin 
races betray the community of tbeir origin in the dialectic affini- 
ties of th^ tongues they speak. On the bank of the Tigris and the 
Kuphrates, tbe Arab employs a language which is the lineal d^ 
scendant, nith few fundamental changes, of that spoken by his 
forefathers in the days of the Hebrew patriarchs ; whilst in the 
Semitic names scattered along tbe shorra of the Mediterranean 
Sea and eastern coast of Africa, we have unerrino; indicatiMis of 
the progress and settlements of early Semitic tiibes. However 
plastic and evanescent, under certain local cundittons, charaotei^ 
istic forms of speech ma^ be, they still afford, in the history of 
Ui many ot Uie vicissitudes that have marked his 
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Andeml Mining. — Intereatitiff dlsooverles have lately been made 
in the San Domingo minea of Spwii, Bbowine the metoocls of min- 
ing' adopted bj the andenta. In some <d t&e mines, the Bomanc 
dug droning, galleries nearly three mileg in length ; bnt in oUiers 
the water waa raised by wheels to can? it over the rooks that 
crossed the drift. Eight of these wheels hare recently been dis- 
civtered bv the miners who are now working in the sune old . 
mines. The wheels are mode of wood, — the arras and feUoes of 
pine, and tSie axle and its enpport of oak ; the fabric being remark- 
able for the lightness of its conBtraotion. It is supposed tiiattliese 
wheels cannot be less than fifteen hundred years old, and the 
wood is in a perfect state of preservation, owing to its immersion 
in water charged with the salts of copper and Tron. From their 
position and constmction, t^e wheels are snppoeed to have been 
worked as treadmiUs, by men stsnding with t^ed feet upon one 
side. The water was raised by one wheel Into a basin, from 
which it was elevated another stage by the seoond wheel, and so 
on for eight stages. — The Miner, San JVonciaeo, Col. 

Ancieni BroraeM, — M. Fellenberg, of fieme, as the result of a 
long series of aoaylses of ancient bronzes, in which be gives tbeir 
composition and probable oriein, sums up his opinions on the 
subject as follows: The first knowledge of bronze might hare 
been brought to the tribes of the bronze period either by the 
Phoenicians or by some other civilized people hvingfurther towards 
the south-east ; but it then became a common property, and to a 
certain extent the type of a whole epoch of civilization. It main- 
tained and spontaneously developed itself, nntil, by the introduo' 
tion and preponderant i£ffnsion of iron, the general and exclusive 
use of bronze, and at the some time the bronze period, came to an 
end. 

lie Affe of Stone, m France. — M. Gervais has desbribed the 
bones found in a natural excavation, several ^rds lon^, in Bait- 
largnes, France, which had been used as a burial-place m the age 
of stone. The bones were those of adults, and some indicated an 
advanced age ; in one case the femnr was 0.466 metre long, A 
cranium, presented to the Academy of Scieoces, bad the typical 
foi-m of the white race, it being brachycephalous, without a ti-ace 
of progniftbism, and a well-developed forehead. The flint imple- 
ments found indicated the age to which the people belonged. He 
concludea, from the bones and other objects fonDd.that during the 
ago of stone the eonntry of Castries and much of Southern Franco 
witre inhabited by the race here indicated. 

LaU BabUationM. — The recent discoveries of M. Messlkomer 
of Zurich, in the large turf-bed near Robenhausen, though they do 
not give the key to the chronological enigma of the ^aAa buildmgs 
and their inhabitants, throw considerable light on their manner of 
living and the condition of their civilization. It has been found 
that on this curious spot there were three of these old settlements, 
one on the top of the other. The two oldest settlements had been 
destroyed by fire, but Uie third, tiie pales of which do not consist 
of round w<>od, had been abandoned and not destroyed. All three 
Mttloments belon|^to the iib>n« period ; not Iho slightest trace of 
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brotue m iron had been fonnd, demoostrAtingTetTCioncliisirelT 
the dbUnct separation and length of dunUion of the piebistonc 
ao-oalled itone itnd bronze periods. These setUementa on the bor- 
ders of Lake Constance are the largest and beat-preserred of any 
of the larm lake villages of the atone period. 

Those OHsiroas of pursuing the subject of the early European 
races are referred to a very full article on this subject in the 
" Ctauterly Jonniat of Science," for July, 1866. 
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nwebw mod Euv*, with (be Aolbor*! eel^cMed Letter to Lard BcM^wn. 
Br Hdoh IfiUiU. Xdlted, with ■ Pnfkoa, bf PSTSB Bathk, A. X. Uma, 
tlMh,I.7f.' 

MII^XM'a OZS XXI> MAJn>9T01TB i or, Ntw WiUu In an Old FIelt<. 
niBilntcd with Plato and Ooologlcal Section!, ITbw Euitioh, KKViaan 
AID KDGH ERtABOED, bj tbe uUIUoD Of uew matter and new SliiMnitlaB*, 

Mm:-XB'S I'OPUI^AM GEOHOSTi yn± DeMHpttra Sketehea ftvm ■ 
OMlofM'i PoctlUla. BfHuaM Kiu^BB. With a Reeome of the rrogmm 
of QeoloflKl Sdcoea iutag the lart two rear*. Br Hbs. Miixsh, ISmo, 
doth, 1.71. 



mit,LEX'g TAIiKB Attn SKMTCBXB. Edited, wltha Frefkoe.fta., «r 
Mm. Uiixu. 12nK>, IJO. 

- Among the nttjecti an : Beeollectlou of FetjoMUl — Bom* — The Salmon 
Fliher of UdoU— The Widow of Dnnskalth— Hui Lrkemke— BUI Wbrta — 
The ToungSnrgeon— G«orga Rou.the Scotch Agent —ITCnUooh, the Meeh- 
antdaa — A Iraa 8*017 of tba Ub of a Bootoh HerAaot of Uw ElgMemA 

ttI'LLER'a TBaTticomr of THK socks ; or, GeologT In Its Bear- 
Infi on the two Theologlei, Ifntiiral and Revealed. " Thou shalt be In leapi* 
with the itonei of the Add."- Jab. With nnnwrona elegiut Illiutratloni. 
One TCdnme, royal 12mo, oloth, 1.75. 



. A CriUqne tnm Hvau KUiLBB'a " WH- 
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(Sotttit mUs %mtaln'a ^nblixatimta. 



Scleetlon of the sholceat prodDctlong or En^Ish AathorB, IVom the earUeit to 
bcpiHedttlnie. Connected b; > Crittut ind Blognphlal History. Fonoliig 
two Urge tmperUI octavo Tolumen or 7D0 pKgea each, double-column tetter 
preu ; with apwurds of tbteo Iiandred elegant lUuitntlona. Edited by KoBUtT 
Chakbehs. Emboiieil elolh, 6.60; iheep,7.M; cloth, Aill gilt, 9.00; lulfsalQ' 




CBjULBXBS' some BOOK! ore Pooket JDBCellanj, OODtitliililg a Clioise 
Belectloa or latereUing ud InitmcUra Beading, Ibr the Old and Yoaag. Six 
. foiuBiee, lOmo, cloth, D.OO; llbrarj ibeep, 7.0D. 

jLRViXJB'S CICZ.OI'JBDIA or AJfECDOTBS OF LXTSMATURE 
Ajri> TZTE JflXS AXTS. Containing a coploni ami oholce Selection of 
Aaeedotea of the Tarlou Ibrnu of Utenture, of the Art*, of Ardttteeture, 
KBgimrivi, Hiule, Foetrj, Fainting, and SODl|itnK, aad of tin moat celebrated 
Ulerarjr Chancten and AKtsU of dU^nnt Coantrlei and Agei, ke. fij 
~~ <s, A. H-, antluir of "CydiquEdla of Uoral and Religloda 

" . ns pp. oeU>a, doth, 4.01}; (~ 

1; doth, gtlt,(U»; hair Ba]f,7.oa. 




SAXSB'B SaSATa SS BIOOMAFBY jUTB CMITXCIBM. 

Pbtkb Batsk, H. A., aathor of " Tbe Chrintlaa Llfb, Social and IiKUvldaal.'' 
Anmged Intwo SeHea, or Firti. t£mo, cloth, eaeh, 1.7S. 

TSB IiAjrome AT OAfB ASSXt or, Tb» Charter of the First 
pBBMAltJIirr COLONT ON THE Tebritobt OT TO* MAuacflDSKm COK- 
FAKT. Now dlMonred, and first published froin (ha DiuonAi. iLamwonirv, 
wltb an Inquiry Into Ita authority, and a HiaTOBr of tbk Cou>iit, KBt-IAK, 
Bogot Cooant, awcnur. By J. Wihoatb THOunOK. Sto, ohitli . 2-W. 

1 ijiiiww) iirnm r aiiiiii i- r mjii r 
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<5mrlb va^ l^incoln's Ipitlilicatumd. 



JMWVAZ «r HCIMSTIFXO BXMCOVXRT rOM X««f< <a^ T«M 
Bo«k at Fact* In Sdeon and Art, MUblUug the sMt Important DlieoTeriea 
•■< laip(vniHat«Iiilleahuilca,UHM Artt.Nalanl rbilwopb;, CbaalOrf, 
AtnnMBj, HctfDTOiofjt Zotiloff I Botvij, UJaeralog)', Geology, tiet^rvlAjr, 
A>tlqaill*>,kc^toentH>rw[thftll>torr«KatSdentlflc Publlcstloiu; ■ dual- 
tad IM of PateDta ; ObltuilM of molnsBt SdmtUo Men; aa Initex oT Ib^w- . 
MM Fapcn la SdnUaa Jeusati, Bepurti, &I. Edited 1^ David A. WIBLU, 
A.K. WKh ■ nvtralt of Gocnl Q. A. Qllmav, 0. 8. A. Ban, US, 




nur XATUMJi, BUToax or rsm muxajt srscisa/ itt 
Tjiilual Pomi ud Prl£Mvil DtMribotJoi. fi; CiUBLEa HAMn-nm gHiTa. 
mtt in liWtfc<li» wtilnlf m AbMnMt of tko Tlnr* of B 



XMMA.TIBX OS TSX COXPAXATFTX AJTATOXT OT TBM JUT- 
UKAZ. XJXaHOM. By Praft. C. Th. Yon Suihhji mkI H. STAnaoa^. 
Trinnlaliail ffnai tin nrrman, irith TTrif n. ftiHtttrmi. I n By WaUM I. Sob- 
RTT, K. D., Bortun. One elegaot oMara vdanie, tiotb, S,M, 



TMM CAMXIii HIa OrEanliatlaii, Biblti, and Uaei, coogldered wlUi itia- 
•ueelohliliitrodnctloiilnto theUuflAd Btatei. By GsOboe F. Habbb, late 
D. B. HbMer at CorataaUnople, I2ina, doth, 7a ola. 

xnrruxscx or ruM szsToar or scixxcm jtpox nrrxz- 

IXCTOAJ. SDVCATION. By WilliAJi Wbewbu^D, D,,af IVIri^ 
C^egi, Eui^d, and the allegsd author of ■■ Plurality of Woridi." ISma, 
doth, 40 Ota. 

mirowxjiB«M ZM rowjea. Aviewof the Pn<kMtiMn>raM«riMen 

SMMy, and Ika BsMlta of Labor, Capital, and SkUl. By Chablxs Ehiqht. 
mth mannKiBa Bkitratlaiia, Ai»«1eai BdiUan. Bartacd, with addUloaa, br 
DAvm A. Wbus, nwor iTtiM "AUBBtof 8dam«a IMaMFTecy." Uno, 
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(Stmltj vmb ^iiuok's Ipttbtuatums. 



B9WLiya MOZZU9CA ASB 8BBZJ,a. „, . 

D. (ifsiTBD Btatbs Kxflobuco ExPEDiTioH, daring tba 
UW,l§tl,lMI,iiiidErCiuiujuWii^sa, t.9.ir. Vol. XII.) 
roIniBC, slolb, set, 10.00. 

OOtlJJ*'S ATLAS TO M01.I.VSCA AJSn SBSJ.I.S. Bf A. A. QOULJ), 
U. D., fte. Ona Tolnma qnvto. Ele(;*iit Ea^nrlngi on Hobo. Id •taeeti^ 
pUlo, Kt, )kD6; In •heeti, solored, net, 40.00. 

«BO«XArntCAHH8TItIBUTI01lOrAJfIKAX.aAiritFZ.AirTB. 

(L'HITEO BTATEa Xx^uofava Exri(nrTio.i ; during the ynn 1B38, 1B3S, IStO^ 
18*1, 18M,iuiderCKAHi.MWu,KKa, U. 8. N. Vol. XV.) Bj CiuiUjn Piok- 
■Klaa, H. D., Member of the SdentUo Corpa otUwhed to the EipedlUon. 

One Tolpme qnulo, oloth, 1.00. 

aaUXiB'S OTIA OOXCaOZOaiCA. DeHrlptliHU of StttUt ud Ifol- 
liub, from isra to I88Z. B; Auoumis A. fiOUiJi, M. D. OeMro, Blotb,lUiai 
itiff paper soTer, IM. 



SFIXITUAIiXair TBaTXJB I aF.tboVuUorttiHIgtoiyClonUed.aBdl&alr 
CMueiDd Hetun TcrlfledlVom Aodent aiid Modem Tatlntoolei. By OaoaoB 
W.8a>IM>iI,DJ>., Fretident of CoIumbUn College, WuUngl<H>,D.C. lOmo, 



gJKZTM'S FIZaMIMAaB! TO BGTTTt embrMlng a DUr)' of Kxplon- 

tlone on the Mile, with Obserritlons UlnittBUie of the Hunen, Cutonu, (ud 
luaUtatloiu of the People, and of the present oondldon of the AntlguUie* and 
Bulna. By Bon. J. V. C. Suith, late Ma^or of the Clt; of Boaton. Wtth 
nomennia elegant Engravlngi. 12mo, doth, l.iS. 

TUB STOBT OF MT CAJtBBR, ai Student of Frleberg and Jena, and 

I'ro&iKir at Unlle, BrvtlMi, and Berlin. With Fenonal BanlulKcneea of 

. Goethe, S«liiller,Schelllng,Sclilelemucher,FIchte,l!IOTalla,Sch]egel,NeBnder, 

and otben. By Heihr[ch Stbkfeno. Tranglated by Wiluam L. G.vob 

Idnio, \M. 

AJTCTEtrT J.ITI1XATUBB ASB ABT. HlaocUanooua EMayi on >nl> 

)eeu mnneoted with claHloal LUeratvre, wltti the Blograph; and Correspoad- 

' enoeof eml>eal FhOohigiiti. By ProT.B. Beaks, ProldcntofBrown Unln^r- 

' ritj.B. B. EnwABDBiOf AsdoferfUd CCRbta 
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AonD) vsib lincoln's Ij^vMas&aanu 



, ratma, .dim coMMXMroxitKireB ow jt^va* jru 

re, Aairnu K*n.r U«o«t ov Baomf ubitkbsitt. Bj Sbcbs 
HDB* OotLD. Wltk Htowwi of Pratdwit HuDlng ud Sbsboii 
m, Tkwt of Brown Uolnnltjr, na nm BipUM CbuA, mrUnM, at 



'. BBlStfit, IJ,. D., IstF OoTCfnor of 



TBM LZTX or joaar MIX-TOX, namtcd In BonnaoUon with tb* POI.R>- 

ICAL, ECCUUUSnCAlf AID LlTEBABI UlBTORT Oir HIS TlXli^ Bf DaTID 

KABBOif, X. A., ProfcMor of Eagllih Ulermture, UaiTonlt; College, LoodOD. 
VoLI^embnelniitlM period ftiuiMMta IBM. """- "--■—■-- p-j TtrirlntH 
•ruibndwiltiDcUdlflSraWiwilod*. Bofal oeMro, doth, UO, 

Kzrjr .AjrD coRMKaFonDxifCS or axr. dajiiei, wiisov, 

J>. B., lata Blabop <tf Cilanttt. Bjr Ker. Josua Batkiu:), M. A., KooMr 
«< Iloiih Civ, Kent, fflth Fortt«ll«, lUp, Mid Mmeroni JlUMUatlot. Om 
TobuH rof^l oeUTo, clotli, SJO. 



MMMOIM or TOM CBKfBTXAJT LABOX3, Pmltral •ad W WI « w 
Un9«e, o/ TBOXAB CaAJ,MBltB, B. Xt. X^. 2>. Bf TaucOH VAT 
. itao, ekitli, 1.00. 

Xrrz or JAXXB MOXXQOXXBT. St Vn- H. C. SBion, uitlwr (rf 
*L4dj Hantinctai ud bar Fitandt," Mo. LttonM*, Hid olegftBt Ulmbatad 
nitofano* MmL Una, datb, LS*. 

• Lttef MMiuitorKiaieladdailibiUiLUb. B^tod bj bit Mm, W>. K. b«- 
UacB, M. D. With alegant Fortnlls of Anoa and Ahbolt LmwrcDoa, U ■•- 
■nTlD|ortbsirBbtliiiUiiB,uiAalogivhi«c* of HuidwtlliB£ ind ■ soflMi 
Index. One Ivge oot«To Toluae, dloth, UO. 
IkaSUiaWOAX. Bojtl Unio, ololl^ 1.7B. 

BM. 9mAJfTAJTl>TMMMOUXTJ.IirirxaraMrAJrB, BrSe*.Tin«- 

■■llirtW.MifT-T'-Viri —-■-•>■-' »«■— 1~- Wttfc « lihcuMi. Wg o( 

thaCawtrj.udBBBenMuIlbutreUoiu. Third edition. BeTlKdindta 
lftw>,llotb, l.». It^AmoitTalulilamemolrafnniuriaUsiun. 



UigitirB^yCoO^IC 



tflwiilb Bttb l^morln's IPubticatismi. 



t.nA tMMZMSTtS. Bmts ok Hratbt. Hdcatcd by A. C. Thomfmk 

D. D., author of the** BBTnutLASD." UraOi elMta>ivd«]gH, 1.7fi, 
Tike Editior, TtBTBS Papkb. SqoRre Sro, dotb, nd pdgea, IM ; alotb, gilt, 

SJU ; tiiir sair, 6M i ftaU Tarke^ mar., 8.00. 

VOTXBOI.J>'S B3tBX.SMa I or, loTlalbla Thing! TTDdent4XHl by Thlogt that 

wtUade. ByCBEUBTiutBciHVEB,Hiiii«lerof Us«delMirgla ia;i. TnuiUUd 

fton the Twenty-eighth Qernua Kdltlon, bj the Ber. BOBBBT KERUZS. Bra, 

doth, 1.00, 
t^i EDrnon, TnTTBD PAPER. Squire Sra, alotb, 2 SO ; tlotli, gilt, SJO i half 

Tnrkey mor., DM ; Tnrker mor., 7.00. 
: MMM XXCSI^SNT WOMJJT, u DcMrilMd In tbe Book of Prorertw. 

With an laBwlaotlaD br Her, W . B, Bpbaoue, D. D. Contaluine tvaitr-fiur 

Qdcwfid /Uulralltmi. Htmo, cloth, 1.50. 
nilBBDinos,Ti!tTBDpAPEB. Sqaire Sto. Heir and greatly ImptoTed edition, 

oIolh,rededg«,2J10i doth, gUt, S.SO ; half oalf, 4.W; flili Tniker mar., 7.00. 




Id Bare even tiw 



BATMBMXIt 1,11.1X81 or, Little CSiDd 
Thomfsok, Author of " The Better Ijutd." 
U* ■totb.gUt, 4» «t«. I iMNtcdi, Ml fUt, CO Ota. 

■ . BAJFX BOMXf or, the Idit Dayi and Bappr Death af Fuinj Ktrajoa, WRIi 
an InlrodiuUDn br Prof. J, L. LiKCOLs, of Brawn Unlveraltr. IBmo, Kexlbla 
doth coter, gat, a ett. 
KBJXTS; ZTS rVIXXJtS AW ITS VOXS. B; B. D. KuuiT, K 
D., LL. D.. &c., late Proreiur of Anatonr and SnrtroT M Dutneatli Oollsge, 
and of Svjgetj n the Medical College of Ohio. With lUoatiMitiiu and a Por- 
tndt afihaAnUNc^ Unw, doth, 1.60. 

XBB ETES1S& or I,irE , or, LIg&t and Comfbrt amldtt the Shadowi 
of DeellDlng Tear*. ByRer, JKRiHiAR ClUFLni, DJ). A aew, rerlwd, and 
modi enlarged edition. With elegant Frontlipiaoe on SteeL ISmo, doth, 1 JO. 

rmEoiTtoH.TiiTCKDpArsB. Bqa>ieSra,dotb,rede<lgu,it.«)idoth,gQt.3ja. 

SVTBt A Boao nt Tna DsasKr. Mmn, nlo<'^ «-7lble eBron, gO^ M da.; 
dMh,l>Muida,(nt,«ot«. 9r A<MtBndaoM«k«nNfe«llMlawMk. 
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dottii} anb ^iiuoln's ^nUicatioiaf. 



imZ,ZAlt9'3 MI»aXX,LAXIXB. Bf WlUXUI B.WlUJAM8,D.D. New 
■ad lBtpro**d adllloa. Uma, sloeb, l n. 



foa tragoair •irtiiiiii«ki.g(anii(iiiaf 



mmm nt GXXAT rjTJCBEJtf or,CIiumct«l>tIclof onrLonriHIida- 
tij. Bt JoHH Harru, D. D, WlUi nn Iatii>duMoi7EaM)'b]' B. HtmpBBiT, 

" [». mm* u «H or ik( taM ntiH or *• ■«• I •■« W n^— *Ui vX ■■ tkt iHt MoK . 

JUXaiX** OKX^T OOariTf a«f OITr or. Tin OiHMtaB CMutbaoMtlMMd 
•BdebuvnlloeoaTCjr the Gotpal to Uw World. APriie Kaur- With aa W 
trddMUry Suay bf W. £. WiuJAim, D. D. Slgbtb tliMuud. 12vo, dtfb. 



ra'5 JTjtJr FBIMB VAI' I or, Tba CODiUtntloa and Prladthe Ooodk 
r the Hniiua Bcfng. With « Onelr-cngtaved Portnlt of (Jw Anthor. 
doth, 1.90. 



I FATKIAMCItY I Or, Tlie Family, lu CtuutUotloB mad Prolia- 



tf.4BfiXS'S BKKXOira, CSABGEB, ABDKBSSBS, utt., deDrered hj 
Dr. Hambib 1b TUiona parti ot the 0000(17, during the Iielgbt of hii reputa' 
Hob a* a prtaOhor. Two clepat toIubh, octaTO, eloUi, aaoh ^M. 
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ftoslb mtb ^mcoln's ^bUralimw. 



■KB* mtlTAlfS I or. The Court, Chnreh, and rirllamnit of England, dirt^ 
big the refgm T VAkujA VI. and ElLiflbUh. By Samukl HoPKi»a, mthta 
or Lcnana it th« CroH," Ms. In S toIi. Ootaro, cloth, per T(d., 3.00 ; ihnp, 
*.(«; baff tair, iM. 

TBB FJtBACBEM AND TBE KISO I or, BoarAdane In tbs CoHit ot 
Loull XIV. i bcllC Ul AMdUDt of the Pulpit Eloquence of that dlitlng;ut«hed era. 
TraiulUed IVom the Fieudi of L. F. BdOEnBR, Paris. lotrodnctlon hj the 
BcT. GsoBOK POTTB, D. D. ^ MH, invromj «U11«, tUIi a Oio LlkuKSi u< 

• BlOOKAPHICAI. SILBTCH OT THI ^DTHOR. I2B0, oloth, \M. 



lU ucwd U, — bo^ H ■ FntH- 

Tax JTZPIT Of THB AMBMICAS BBTOI-tlTlOlf i or, Tb« Pa- 

Utlca] Sennona of the Period of 177«. With an Htalorlcal IntrodooUan, Motes, 
llluatntiDna,eU.,Bjr Joaa Wmaira THORirTO:!, A. U. Umo,dotli, l.m. 
was liXADBBM OW THE XXWOKMATIOIT. LOTHMK, OALTIE, Lat- 
, IMBK, a>d KlKOE, the ivpTMHUallvc nra ot QemaBT, Franoe, Eogland, and 
Scotland, Bj J.TnLL,ocH, D.D., Aothoc or"ThelaB,>'ctB, lAm, aMh, 1 JO. 
ApotfHl(B*'Wrjcf ■turdjrRtwiiMH.dHwiibr ftkHnera udifCnafhaqd. E>r. ToUhA di^ 



TBX BAWAllAJt ISXAjraSi their Fragim and Coodltlon under IDa- 
itooar; Labon. By Ri'FCS Andkrsom, D. D.. Foreign Seeretarr of the 
' n Board of CominJulonerm for Foreign KluIonB. WlUi Uapa, Ulna- 
a, etc Bojal limo, oloth, 2.'&. 



<r, Chriet Dlecemed ta U« True Charaeler bf a 

I O^ JtKI.I9JOV8 TBOvasT XXAWiyXB, IQ Bight Leo- 
tarea, dellvtnd In the Oslonl UnlTeisltr Pulpit, In Ihs jaii IBSB, on the 
"Baapton Foandatlon.'' Bj Ben. H. Loioubvtij^ ILuiui^ B.D., Header 
Id Moral and MeUphfalcal inilloaophy at Uagdnlen College, Oxfbrd, and Edilar 
of Sir William Hvalllini'g I..ecturee. With Coploua Notes TBAsaLATBD for 
UwAmertean edition. I2ma, cloth, IJO. 

THS CItUCIBI.E I or, Taita of a B^;etierale Slate ; deilgned to brti^ to 
light auppreaied liopra, expoie blue one>, and oonflnn the true. Uy Re<. J. A. 
C000111.-E, A. U. With an lotiodiutlou b/ Bet. K. S. KIML, D. D. tSata, 
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&tmJ3i siUt ^'incaUi't l^nblicotiena. 



OMVDXWM COSDKSBKD COirCOBB.dJfCX. 

to the Holy SeFiptnm. Bf Alsxakdeb Cruoen. Rri 
IhiRn. David Kino, LUD. OcUro, elotb usbnqoi, 



MJJ>IX'3 AJTAl-mOJil. COSVOMD.ASCJI OF THE ROZ** 
BCaiFTVMES I or, ths Bible preeeBled Boder mitlnet Bsd OaHUed 
B«di or Topla. B7 Jobk Kadis, D. O., LL. D., Author of '■ BICMoal Qr<!h>- 
pMdU," " Eooleilaitlnl C^opBdla," " IMotlourj of the Bible," ate. One rol- 



XITTO'S FOrUI,AJt CYCI.OrMI>tA OF BIBI^ICAI. I.ITEKA- 
' TUBM, CoBdenied from the Urfer work. By the Anthor, Jomt Krrro, 
D. D. AMiated bj JjUIM Tatlor. D. D., of Glugow. With orer flve ban- 
drcd Illiutratloiu. One n>luse, ootBTD, SIS pp., cloth, 1.00 { iliecp, S.M i tail 

fit, IJXI. 



KXVTO'B MiarOaT or PAJ.XBTXrrK, fromthc Fmtrlardul A«« to th* 

Pi«MDt Hme I with Chaptere on ttie Oeogrsphy and Nttnral Hiatoiy of the 
Coantrjr, the Ctutonii Bad Iiutltntlona of the Hebrewi. B; Johh Emo, 
D.D. Wlth^iwBRUof twahaBdredlUiiMrttloiu. 12dio, rioth, l.TB. 
^ A wdA admlHbJj wOmptaA tai Iki T^siAj, Iki "-""'^ BdioDl. iBd Am v«ck-d^ BehDut U- 

WSSTCOTT'S IlfTMODtrOTZOX TO THE SmtT OF TMX BOB- 
FKI.B. With HmOKtCAI. AMD BXPl.AHA1«fIT NOTES. Bj BBOOEK IVMS 
Wbstoott, M. a., Ute Fellnr of Trinity Ctdkce, Cuulalds*. With in Intro- 
dactioiibTrrDf. H. B. Uacsstt, D. 1>. Bojil ISnto, doth, SUM. 

BI.I,ICOTT'a Z.IFE OF CHBIBT BiaTOBICAXX.X COJTBIB- 
EBXD. The BtulHiD Leotnret Ibr 18IU. with Note! CrItlEd, HlJtortetf.wd 
Explanatorf. Bj C. J. ElliCott, B. D Rofal IXmo, olotb, 1.7S. 

^AWL.I}faon•s nisTojticAi, EriDESCBS of tbje tsttth 

OFTME BCBIFTVKE SHCOnnS, BTATXD AJiEW,wia&peciMl 
, teftlHweto theDonbtiuid IHncoverieBurUodenillinei. In KIght Lectoree, 
delivered in the Oxford Unliernitr polplt, at tin Bampton Leotare fM' lau). Br 
Oko, KAWLisaoN, H. A., Editor uf the Hlatorlei of Herodotai. With the Co- 
ploDi HOTE8 TBA»8LATKu(torttie^SMri«n«d<lfo)tbTaaaon>mpllabedHlHilBr, 



UigitirB^yGoOglc 



(Simlb nntt linixoln's '^nhVux&tma. 



VBM ORErsOU Z,BTTXIta. Selectloni from the CorrefpoDdcEBe* of B. 
E.H. Gbetsod, Esq. £i111«d by Heibt JtooEBi, utbar of " Hu XoUpH of 
Filth." VOao, eloth, I.7S. 



MAM»oirs BJtiTxaa urorxiiXSTa akd tbxzx bttlxb. Bdng 

■ Critlnl Sketch of the Hietorj of Brlllsh Proie nctfam. Bf Datid lUsaOH, 
U. A., AuthDr of " The Life ud Ttmea of John KUtOD," Aa., Ae. Itau^ 
doth, 1 7fi. 

inrsroBr or csusch xuaic xir axbhica. Tnathic ortti pa 

«bUwW» *I dUfeRDt pertods; lii lefrldnute lue txA lU abdu; wltb CriU 
dnnii, Ciinili7lteiurki, andNDliceSireliUngto Compo>eri,Teu^en,SchoiiIi, ' 
Chain, Sodetlei, ConTeatloos, Boob, &o. Bf NATuahixi. D. Qodld, uthof 
of "SoebU liattaaan,'' " Clmrolt H*m>oiiT," "SMred Hliuael," fts. Uao, 



tSB OMUiaB Ojr Tax irORTB BTA^t A. SimUn of the Zzsnr- 

■Ion nude b^ Ur. Tindertilt'a Ftrtj >n the 8t«m TMht, In her Ton!" <• 
Entf and, Boul^ Dennurk, France, Spain, Ililj, Halta, Toifcer, Hadeln, Ao., 
&c Sf "Ber, Joan Ov^xroaCBOvuEa.a.li. With OegaXnialbUitaatike. 
12mo, doth, gilt bwk ud ildei, UO, 

AKBBIOAir HIBTOBIBS, B7 J'OBB^ BAJTVABD. 



jrOFEXTJ^A OF TBS HBW WOMLB, An Acownt of the Adnataw 
and DlKOTeriei of ths Explonn of Hortli America. With nnmeroiu nhutnk 
HoBi. Itaio, dolli, W eU. 

SOatAJTCE' OT AJtSBZCAJT BiaTORT i or, An Aooonnt of the Earl; 
eetllcment of North CaroUna and Virginia; embradng Irnddenti connected 
with tlie Spimlah SetUeniEDti, the French Colanlei, aDd the Enjllah Plauta- 
tloB,st& With lUoilratioai. IOohi, eloth, 90 ot*. 

TnABIO aCBNSa is TBB BISTOBT or MAXTIAJrit ajtd 
THX OX.I> rsssCB WAX, with an aooonnt of ruiou (ntertstlng eoB- 
temporaneona ereiit* wblcii OO0iirT«d lb the earl j aettlement of Amerfoa, Wftti 
nnneroaa el^ant niottratloni. lBmo,doth, MMi. 

alnmei are bonnd In nnUbrm i^le, and pvt np In a seat, 
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GOULD AND LINCOLN, 

SB TASHDiaTOI STBIZT, BOBTOK. 

WnM mU p«mcnUr utentioii to the following Ta]'dH]<e noAt deaeilbe^ 

in tbelr Caulogne of Pabliotkin*, rb. : 

Bach XllliT-i Work*. 

Bi^B^B WoTkL iralkar^ Works. IfUU'i 'Wer'xr. BoBcmnr^ WdMc. 



L;.g.t.rB.l.G00^IC 
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